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Through the rain and hil 
and snow The Air Mail 
has got to go. 


FIT COMPANIONS 


For The Silent Courier of The Night 


High and steady on his course the mail pilot speeds 
from New York to Atlanta....down the line to Philadel- 
phia and Washington and over the hills of Virginia, the 
Carolinas to Georgia....his companions in flight the Pit- 
cairn Super Mailwing and Naturaline the super aviation 
fuel. 


Far below him, through the night, the old steam mail 
writhes ponderously amongst the hills, while the Super 
Mailwings pilot guides her on over rivers and forests, 
lakes and mountains, serenely confident in the unfailing 
performance of his ship, his Wright “Whirlwind” motor 
and “Naturaline” his fuel. 


Naturaline is made entirely from natural gasoline and 


demonstrates a decided superiority in quick starting, fast 
pick-up, greater speed—20 to 25 per cent more power. 


It has high volatility without gas lock, complete com- 
bustion and complete burning even at low temperatures, 
does not freeze the carburetor at high altitudes and 
WEIGHS 46 POUNDS PER 100 GALLONS LESS 
THAN DOMESTIC AVIATION FUEL. 


Naturaline Company of America 
Chestnut & Smith Bldg., TULSA, OKLA. 
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now ready 


NEW FAIRCHILD CABIN MONOPLANE 


for six passengers and pilot 


Wasp engine ... top speed 140 m.p.h. 1... Pay load 1837 bs. 





Here is a real money maker. Gives 
you more pounds and more cubic feet of 
freight capacity than any other single en- 
gine cabin plane. And speed? 140 m. p.h.! 
Cruising range, 900 miles. Finally, the 
lowest list price of any plane of its class 
powered with a Wasp engine and com- 


pletely equipped. 


This new plane has all the proven Fair- 
child features which have made Fairchild 
the largest builder of single engine cabin 
planes—folding wings, materials and con- 


The Fairchild 


Corporation 


SUBSIDIARY OF FAIRCHILD AVIATION 


FAIRCHILD 
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struction according to U. S. Army and 
Navy specifications, slotted ailerons giving 
a hitherto unknown degree of lateral con- 
trol, wheel tail skid. This is the latest and 
finest heavy-duty cabin plane. 


A combination of payload capacity, 
speed and airworthiness that should in- 
terest every operator and every business 
house considering an investment in air 


transportation service. 


Write or wire for details. 


Airplane Manufacturing 
Farmingdale, L. 1., N.Y. 
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Detroit 
Expects You 


SECOND ANNUAL 


ALL-AMERICAN 
AIRCRAFT SHOW 





Write for 
inférmation 


Special application 
blanks have been 
mailed. Did you get 
yours? If not, write 
Aircraft Bureau, 
Board of Commerce, 
Detroit, Michigan. 


A bigger, better show—more exhibitors— 
more special features—MORE BUYERS 
—and a full program of events that will 
keep you humming for a week. 


To you who attended the first annual 
show, there’s no need to say, *‘Come.”’ 
But to you newcomers in the field we 
suggest that you consider this 1928 
record : 67 planes exhibited—48 different 
manufacturers—80 accessory manufac- 
turers—an attendance of 125,000—200 
planes registered from all parts of the 
United States. And we will beat this rec- 
ord in 1929. 


CONVENTION HALL 


DETROIT 
APRIL 6-14, 1929 
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First airplane and 
early goggles 


SU. 


U. 8S. Alr Serviee No. 7 
(Illustrated) 
With clutch type bridge and double tip cushions 


With white cylindrical bent lenses... 
With tinted cylindrical bent lenses... 


190 





With white hand ground meniscus lenses. on » . 
With tinted hand ground meniscus lenses... 19.50 
U. 8S. Army specification No. 3024... ——e 


U. S. Air Service No. 6 
With white cylindrical bent lenses... 
With tinted cylindrical bent lenses... 
With white hand ground m 1 - 
With tinted hand ground meniscus loneen.. eens 


Regular Model 6 






With white cylindrical bent lenses............... --e-$ 9.75 
Luxor Medel 5 
With white cylindrical bent lenses... $ 7.50 


Tinted Lenses 


Amber, euphos (green) or smoke tinted lenses sup- 
plied. Lenses acc ground to prescription cap 
be fitted in any model. 
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Modern aircraft 
and latest goggles 











MEYROWITZ LUXOR » Goocs) 
U.S. Air Service Model No.7 








MEYROWITZ 
LUXOR GOGGLES 


25 years of goggle development runs 
parallel with aviation progress 


On Dec. 17, 1903, Orville and Wilbur Wright made their 
memorable flight at Kitty Hawk. It was the frst flight of 
a heavier-than-air craft carrying a man. 


At the same time E. B. Meyrowitz was developing and 
manufacturing eye protecting goggles. The “Gogglette” 
illustrated above was then used by drivers of automobile 
racing cars—the fastest mode of transportation at that 
time. 


As aviation developed the need of goggles became para- 
mount and Meyrowitz experimented and improved his 
goggles until they became the standard for safe protec- 
tion, comfort and accuracy. Never has this research been 
retarded. Year after year, as aviation grew swifter 
Meyrowitz made improvements that met the exacting re- 
quirements. 


Today Meyrowitz Luxor Goggles are still the standard. 
As manufacturing opticians they know the 
science of eye protection and as pioneers in avia- 
tion goggles they know the needs of flying. 


More pilots use Meyrowitz Luxor Goggles 
than any others made. The crack pilots of the 
Army, Navy and Marine Corps use them. They 
are standard equipment on most commercial air 
lines. For sale at leading sporting goods and 
optical stores, by air craft dealers, flying schools 
and at airports. If you have any difficulty get- 
ting genuine Meyrowitz Luxor Goggles write 
us direct. Send for 1928 Catalog 


See our complete exhibit at 
Booth X18 Chicago Show 


5 Ain 








Est. 1875 aaa ~~ -yhe f ‘ fe) 
520 Fifth Ave. Dept. P New York 
Minneapolis St. Paul 
Detroit London Paris 
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Orville Wright 


Twenty-five years ago Orville 
Wright took off from a monorail on a 
Carolina sand dune on the world’s first 
solo a Ne ether with his brother 
Wilbur, Wright continued prac- 
ticing, alee the manner of all ambi- 
tious pilots, accumulating time in the 
air. It is encouraging to consider 
that after more than a year of flying 
neither Orville Wright or his brother 
Wilbur had flown an hour, and that 
several strenuous months of flying still 
remained for both before either could 
have hoped to qualify for a private 
license under present regulations. A 
king, numbers of noblemen, and many 
officers and private individuals rode in 
the Wright planes before the Depart- 
ment of Commerce would have granted 
the brothers limited commercial 
licenses. 





By Rear Admiral William A. Moffett, U.S.N., 
Chief of the Bureau of Aeronautics, Navy De- 
partment. 

The Future of the Air Mail Service_..._.._________»___.. 35 
By Hon. W. Irving Glover, Assistant Postmaster 
General in charge of Air-Mail. 

A Brief Historical Survey of Airplane Instruments... 40 
By W. G. Brombacher, Chief, Aeronautics In- 
strument Section, Bureau of Standards, and K. 

H. Beij, Research Associate, Bureau of Stand- 
ards. 

The Bureau of Aeronautics, Department of Commerce 58 
By Hon. William P. MacCracken, Jr., Assistant 
Secretary of Commerce for Aeronautics. 

Development of Aviation Engines...................----...... 64 
By T. C. McMahon, Chief, Technical Data 








Branch, Materiel Division, U. S. Army Air 
Corps, Wright Field, Dayton, Ohio. 

Te EE TE RE Coe 82 
ae ee ee 88 
By Alfried Gymnich, written especially for 
POPULAR AVIATION, and translated by J. H. D. 

Blanke. 
ee TT ae ee ee ee 94 


By Prof. Alexander Klemin, Daniel Gugaseheim 
School of Aeronautics, New York University. 
Financial Survey of Aeronautics............--......-........ 98 
By. R. D. Small, Gen. Mgr., Aviation Financing 
and Trading. 


The Atlantic City Model Contest_.........------__.... 100 
By Bertram Pond, Model Editor, POPULAR 
AVIATION. 

Eee 

BIT. ccrcisstecannistnsnduaiavitiamietinipih illest titeisieliiiscttssdeeshisailiicesssane 

Patent Department . i ee 122 

I WO. Fr iiicitcteiiitictnitcieenbiatbiiatciditametlinie 129 


Published monthly by Popular Aviation Publishing Company, 608 S. Dearborn St., Chicago, Illinois. 
Edited by Harley W. Mitchell, Advertising Manager, R. S. Murray, 551 Fifth Avenue, New York City. 
Subscription, $2.50 per year; single copies, 25 cents; foreign postage, $1.00 pe: year extra. All contribu- 
tions paid for at regular rate, but the publishers and editors cannot be responsible for the loss of any 
manuscripts or material submitted. Entered as second class matter September 16, 1927, at the Post Office, 
Chicago, Illinois, under the Act of March 38, 1879. Copyright, 1928, by Popular Aviation Pub. Co. 


Member of Audit Bureau of Circulation 





























rills..., 


ig Moneys 


The Game for 





Aviation December, 1928 





Daring Young Men 


ET away from the dull, prosaic grind of humdrum work 
—the narrow restrictions of petty, uninteresting jobs! 
Break into one of the most fascinating, most thrilling 

occupations since time began — Aviation — the virile, exciting, 


will teach you the secrets—give you the inside facts that are essential to 
your success. And, the study of Aviation by our method is almost as 
fascinating as the actual work itself. Every Lesson is chock-full of inter- 
est—and so absorbing that you actually forget you are studying. But 
best of all are the ultimate rewards you are fitting yourself to gain! 


Send for FREE Book 





romantic game for men of sporting blood! 

Many of the big men of the coming genera- 
tion will be men with the foresight to get into 
Aviation now—while opportunities abound. 
They can see that the Golden Age of Aviation 
has just begun—that the future is almost too 
stupendous to be imagined. 

What other occupation offers you more 
amazing opportunities? Thrills such as you 
never had before—the praise and plaudits of 
the multitude—and a chance to get in on the 
ground floor where rewards may be unlimited. 

Aviation is growing so swiftly that one can 
hardly keep track of all the astonishing new 


Flying 





PICK YOUR JOB! 


Airplane Instructor 
Airplane Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 
Airplane Contractor 
Airplane Motor Expert 
Airplane Designer 


Send the coupon for our new, free booklet— 
Opportunities in the Airplane Industry. It is vitally 
interesting, reads like a romance and tells you things 
about this astonishing profession you probably never 
even dreamed of. ou owe it to yourself at least 
to read it. We offer you 
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developments. The skies are dotted with dar- 

ing young men—from every country come stories of new feats—new 
victories—new heroes! Everything is set for one of the greatest booms 
in history. Big fortunes came out of the automobile industry and out of 
motion pictures. Big fortunes will also come out of Aviation! The devel- 
opment of Aviation as an industry is bringing with it a call for trained 
men. Those who qualify quickly should find themselves on the road to 
undreamed of money—success—popularity—and prominence! 


Easy to Get Into Aviation 
by This Home Study Method 


Get into this thrilling business at once while the field is new and un 
crowded. Now—by a unique new plan—you can quickly secure the 
preliminary training necessary to get a start in the Aviation Industry, 
either flying or ground work, at home during your spare time. Experts 
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Chicago, Ul. l 
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Dedication 


N dedicating this issue of PoPULAR AVIATION to Wilbur and Orville 
I Wright we simply express again a sense of the indebtedness we all 
share to the men who made the third form of transportation possible. 
Our debt is not a light one. The Wright brothers achieved very greatly 
on man’s behalf, but without man’s assistance, and almost without his 
goodwill. Human ridicule was as much an obstacle to the success of 
the Wrights as were the far less unfriendly natural laws which had 
always kept man on the ground. 


It is important, if we are to estimate with any accuracy the value 
involved, to remember exactly how much the Wrights had to overcome 
before mechanical flight could be made available to the world. The aerody- 
namic data of 1900 was not only fragmentary and limited, but was very 
largely false. As the Wright brothers continued their investigations they 
were forced to see more and more clearly that nothing had been proved 
a fact in the field of aeronautics. At the very beginning of their serious 
experimentation they were compelled to discard almost altogether the 
records of other workers and to rely on their own research as a basis 
for their studies. 


Besides having to master the unknown but fundamental facts of aero- 
dynamics, the brothers had to design a controllable device that would 
sustain itself in the air with a pilot. They had also to design the propeller, 
or air screw, and they had to plan and construct an engine lighter, in 
relation to the horsepower it must produce, than any that had yet been 
developed. 


The genius of the Wright brothers consisted in their ability to carry 
out original research along four distinct lines, and to combine the results 
of their thinking into a practical, working airplane. 


Further changes and improvements have enlarged the capacity of the 
airplane for doing its work, and have increased its safety. Structural 
failures are rare, and very generally avoidable in the cases where they do 
occur; safety devices are being perfected and engines are constantly becom- 
ing more reliable. A generation is growing up which has no fear of 
traveling through the skies at speeds thought utterly fantastic only a 
few years ago. 


The test of the greatness of any human invention or discovery is 
whether or not it makes man’s life distinctly different and better. Judged 
on this scale the invention of the airplane ranks with the greatest dis- 
coveries of mankind. It has given us control over distance to an amazing 
degree. It has come to be thought of as a greater factor for peace than 
for war. It has opened a new world for man and has given us all a new 
and marvelous human experience. 
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“PATRICIAN” 


“Leading the Field”— 


Keystone offers two outstanding models in the Commercial 


Field. 
The Keystone “Patrician”—new 20-passenger Cabin Monoplane 
—Largest Overland Transport in the World. 


3 Wright “Cyclone” Engines...................... 1575 H.P. 
RENEE: FALE re Rete Oe 3880 Lbs. 





The Loening Cabin Amphibian, accommodating 8 passengers 
—equally at home on land or water. The safest and most prac- 
tical single engine plane built. 


EE WI 5c dncsurceveresissortacsashnssesers 525 H.P. 
Eo pbbiscipsdageinivcceinsiscceaiossiaesieenees 130 M.P.H. 
I Pi icissictetecacsbevisecdvesnnincitincdencielenii 1500 Lbs. 


Keystone Aircraft Corporation 


Bristol, Pennsylvania 
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N the North 
American Review published an 
article by Rear Admiral George 


December, 1901, 


W. Melville, Engineer-in-Chief of 
the United States Navy, entitled 
“The Engineer and the Problem of 
Aerial Navigation.” It is difficult 
today to believe that just twenty- 
seven years ago many of the best 
informed minds of the country were 
in practical agreement as to the 
total incompetency of man to fly. 
Nevertheless, Admiral Melville 
voiced the pessimism and skepticism 
common to the majority of his col- 
leagues in engineering when he 
wrote: 

“In earlier times many thought- 
ful men have given unqualified 
recognition to the uses and delights 
of the imagination. But could they 
see now, in the light of history, 
with what folly human nature has 
pushed a noble truth to the extreme, 
they would realize that much of its 
wisdom and grandeur has been ob- 
scured by the abuse of the imagina- 
tion and undue revelling in its 
pleasures. 
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First flight at Kitty Hawk, Dec. 17, 1903 


The Cp )right Brothers 


“This folly has been always 
peculiarly manifest in natural sci- 
ence, whence it penetrates to the 
field of applied mechanics. 

“Outside of the proven impos- 
sible, there probably can be found 
no better example of the speculative 
tendency carrying man to the verge 
of the chimerical than in his at- 
tempts to imitate the birds, or no 
field where so much inventive seed 
has been sown with so little return 
as in the attempts of man to fly 
successfully through the air. Never, 
it would seem, has the human mind 
so persistently evaded the issue, 
begged the question, and ‘wrangling 
resolutely with the facts,’ insisted 
upon dreams being accepted as 
actual performance, as when there 
has been proclaimed time and again 
the proximate and perfect utility of 
the balloon or of the flying machine. 

“Notwithstanding the amount of 
accurate physical knowledge now 
possessed by man, and the unremit- 
ting efforts on the part of many 
earnest investigators, pursuing 
methods of observation and experi- 
ment, who have within recent years 
placed the study of the problem of 
aerial navigation on a thoroughly 
scientific basis, it may be truly said 
that, so far as the hope of a com- 
mercial solution of the problem is 
concerned, man is today no nearer 
fulfillment than he was ages ago 
when he first dreamed of flying 
through the air.” 

And a little further on: 


ll 






“The successful flying machine, 
to spring full-fledged from the ashes 
of present failure, would have to be 
a Phoenix.” 

Professor Simon Newcomb, in an 
article printed some three months 
earlier in McClure’s Magazine, an- 
swered his own question, “Is the 
Airship Coming?” by pointing out 
certain laws of physics which 
seemed fatally opposed to human 
flight. He called attention to the 
fact that in any construction the 
weight is cubed as the size is 
doubled, while the surface area is 
merely squared. Dr. Newcomb con- 
tinued: 

“We may now see the kernel of 
the difficulty. If we had a metal so 
rigid and at the same time so light 
that a sheet of it twenty meters 
square and a millimeter thick would 
be as stiff as a board and would not 
weigh more than a ton, and at the 
same time so strong that a powerful 
engine could be built of it with little 
weight, we might hope for a flying 
machine which could carry a man. 
But as the case stands, the first suc- 
cessful flyer will be the handiwork 
of a watchmaker, and will carry 
nothing heavier than an insect... . 

“TI have shown that the construc- 
tion of an aerial vehicle which could 
carry even a single man from place 
to place at pleasure requires the dis- 
covery of some new metal or some 
new force. Even with such a dis- 
covery, we could not expect one to 
do more than carry its owner. 
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Wright plane in the air at Fort 
Myer, during Government tests, 


1908. 








“Perhaps the main point I have 
tried te enforce in this paper is this 
—the very common and optimistic 
reply to objections, ‘We have seen 
many wonders, therefore nothing is 
impossible,’ is not a sound inference 
from experience when applied to a 
wonder long sought and never 
found.” 

While these articles were being 
written, Wilbur and Orville Wright 
were trying to make a kite that 
would carry a man. From 1878, 
when their father, Bishop Milton 
Wright of the Church of the United 
Brethren in Christ, had brought 
into their Dayton home a toy heli- 
copter, the Wright brothers had 
been interested in the possibility of 
flying. They made small helicopters 
for themselves, and later on flew a 
great many kites. By and by they 
gave up kite-flying, feeling that 
they had outgrown this sport. 

But in 1896 news of Otto Lilien- 
thal’s death in a gliding experiment 
reached the United States. The in- 
terest of the brothers was again 
aroused. They re-read Professor 
Marey’s Animal Mechanism, and 
secured articles by Lilienthal and 
extracts from Mouillard’s Empire 
of the Air (1881), in pamphlets 


r 9577AS. 


published by the Smithsonian Insti- 
tution. They also read Langley’s Ex- 
periments in Aerodynamics (1891), 
and Story of Experiments in 
Mechanical Flight (1898), Chanute’s 
Progress in Flying Machines 
(1894), and James Means’ Aero- 
nautical Annuals for 1895, 1896, 
and 1897. 

The Wrights came to the con- 
clusion that lack of actual practice 
in the air was the main reason for 
the failure of so many investigators 
to obtain satisfactory results. They 
found that Lilienthal, during five 
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years of study, had been able to 
spend only about five hours in glid- 
ing through the air. They made up 
their minds that if some method 
could be developed to make possible 
longer practice periods in the air, 
there would be much more hope of 
solving the problem of flight. Ac- 
cordingly, they determined to con- 
struct a machine which could be 
sustained at a speed of 18 miles per 
hour, and then go to some locality 
where winds of this velocity were 
usual. In effect, their plan was to 
practice flying in a large, stationary 
kite. 

In October, 1900, the Wright 
brothers began active experimenta- 
tion at Kitty Hawk, North Carolina. 
It was discovered that, in spite of 
testimony of existing air-pressure 
tables to the contrary, the design of 
their kite was faulty. The kite 
would not lift a man. Though dis- 
appointed, they rigged the kite with 
ground cables to the controls and 
operated it in this manner. Little 
flying experience was gained, but 
the opportunity to study and correct 
the control system was very worth- 
while. Their system of balances 
proved to be effective, and the broth- 
ers went dway encouraged by the 
season’s work. 

During the summer of 1901 the 
Wrights met Chanute. He spent 
several weeks as their guest at the 
camp near Kill Devil Hill in the next 
two years, but saw only one power 
flight, near Dayton, in October, 
1904. 

The machine used in 1901 had 
nearly twice the area of the previ- 








Chatting about flying at Fort 
Myer (1908). Katharine Wright 


is at the extreme right. 
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ous one. It boasted 308 sy. ft., in- 
stead of 165 sq. ft. But even with 
this increase in size the plane proved 
inadequate to the task of lifting an 
operator. The plan of securing 
practice time in the air with a kite 
was abandoned, and the brothers 
turned their attention to gliding. 

About two minutes of gliding had 
been accomplished in 1900. At the 
close of the season the glider had 
been given to Mr. and Mrs. Tate, at 
whose home the Wrights had stayed, 
and the fabric was already con- 
verted into dresses for the children. 
A second glider was built, and on 
July 27, 1901, it was flown with a 
pilot at Kill Devil Hill. 

The 1901 season was a discourag- 
ing one, in spite of the fact that the 
brothers were able to glide with fair 
success. Practically all available 
aeronautical data had proved to be 
treacherous and uncertain. Several 
years later Wilbur Wright declared, 
“ |... when we left Kitty Hawk 
at the end of 1901 we doubted we 
would ever resume our experiments. 
. . . At this time I made the predic- 
tion that man would some time fly, 
but that it would not be within our 
lifetime.” 

The Wrights were at a critical 
point in their investigations. Until 
this period they had been making 
kites and gliders mostly for sport. 
Now they decided to place their 
work on a definite scientific basis, 
and in order to secure vital infor- 
mation concerning air currents, 
pressure, and the performance of 
different surfaces under different 
conditions, they constructed a wind 
tunnel at their shop in Dayton. Two 
testing machines were built. Pre- 
liminary measurements on nearly 
fifty different surfaces were tab- 
ulated at all angles from 0° to 45° 
at intervals of 2%%°. It was dis- 
covered, among other things, that 
contrary to existing data, a square 
plane gave a greater pressure at 30° 
than at 45°. The Wrights were 
amazed, and doubted the accuracy 
of their own test. A weather vane 
was erected, with two planes at- 
tached to the pointer at an angle of 
80° with each other. “According to 
our table,” reads the Wrights’ own 
account of this test, “such a vane 
would be in unstable equilibrium 
when pointing directly into the 
wind; for if by chance the wind 
should happen to strike one plane at 
39° and the other at 41°, the plane 
with the smaller angle would have a 
greater pressure, and the pointer 
would be turned still farther out of 
the course of the wind until both 
vanes secured equal pressures at ap- 
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proximately 30° and 50°. But the 
vane did this very thing.” Further 
corroboration of the tables was se- 
cured in actual experiments the next 
season. 

In August, 1902, gliding was re- 
sumed at Kitty Hawk. The glider 
used in these experiments had at 
first a fixed vertical rudder aft of 
the wings, but by the end of the sea- 
son the rudder had been made mov- 
able and had been attached to the 
wing-warping control, so that it 
turned towards whichever wing 
presented the smaller positive angle 
of incidence. This was the first ap- 
plication of the principle of obtain- 
ing lateral balance by adjusting 
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sufficient data to make a power 
flight possible. A patent was ap- 
plied for, and the design and con- 
struction of a gasoline motor was 
undertaken. As usual, the Wright 
brothers did all the work them- 
selves. The airplane was at first 
intended to fly a total weight of 600 
lbs., including the pilot and an 8 
h.p. motor, but when completed the 
motor gave more power than ex- 
pected, so that an additional 150 
Ibs. of material was added to 
strengthen the machine. 

Little difficulty had been antici- 
pated in designing suitable pro- 
pellers. The Wrights’ tables made 
wing design a comparatively simple 





Wilbur Wright (left) at Fort 


Myer. 








wing tips and rudder to varying 
angles of incidence on the right and 
left sides. 

During September and October, 
1902, nearly a thousand gliding 
flights were made, several of these 
covering a distance of more than 
600 feet. Some were made against 
a wind of 36 miles per hour, and the 
Wrights felt more and more con- 
fidence in their system of controls. 
In August, 1903, flights of more 
than a minute were several times 
attained, and often one of the 
brothers would soar for a consider- 
able time in one spot with no descent 
at all. One of their assistants hope- 
fully suggested that all the glider 
needed was a coating of feathers to 
make it light enough to stay up in- 
definitely. 

After three years of gliding the 
Wrights believed they possessed 


matter, and since screw propellers 
are after all merely wings travel- 
ing in a spiral course, the brothers 
expected to apply their wing for- 
mulae readily enough to this phase 
of the problem. 


But, “What at first seemed a 
simple problem became more com- 
plex the longer we studied it. With 
the machine moving forward, the 
air flying backward, propellers turn- 
ing sidewise, and nothing standing 
still, it seemed impossible to find a 
starting point from which to trace 
the various simultaneous reactions. 
Contemplation of it was confusing. 
After long arguments we often 
found ourselves in the ludicrous 
position of each having been con- 
verted to the other’s side, with no 
more agreement than when the dis- 
cussion began.” 

When the propeller riddle was 
finally solved, however, it was well 
solved. The first propellers pro- 
duced, built entirely from calcula- 
tions. gave in useful work 66% of 
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the power expended. This was about 
one-third again as much as had been 
secured by either Hudson Maxim or 
Prof. Langley. 

The power glider was assembled 
at Kitty Hawk in November, 1903, 
and on the 17th of December the 
world’s first power flights were 
made. Three days earlier the 
machine had been ready for trial, 
and a coin was tossed up to deter- 
mine which of the brothers should 
make the first flight. Wilbur won, 
but the machine got away to a bad 
start. Before it had left the ground 
parts were broken. By the morn- 
ing of the seventeenth it was again 
considered airworthy, and in a wind 


ee 


Popular Avration 


FLYING MACHINE SOARS 38 
MILES IN TEETH OF HIGH 
WIND OVER SANDHILLS AND 
WAVES AT KITTY HAWK ON 
CAROLINA COAST. 

The story was an imaginative 
description of the flights, based 
partly on gossip and partly on recol- 
lection of the three years of gliding 
trials. Local correspondents sent 
items to metropolitan newspapers, 
but if these were published at all 
they were given very inconspicuous 
positions. 

But man could fly! 

The Wrights carried on their ex- 
periments for the next two years at 
Simms’ Station, near Dayton, in a 





Adjusting early Wright plane on 
monorail prior to take-off. Wil- 
bur Wright is in his shirt- 
sleeves, at the left. 








blowing 27 miles an hour, Orville 
Wright piloted the first airplane 
aloft. The flight lasted 12 seconds, 
and covered 120 feet from the end 
of the monorail. Wilbur Wright 
flew 12 seconds in the second at- 
tempt. Orville flew 15 seconds, and 
in the last flight of the day, Wilbur 
flew 59 seconds, landing 852 feet 
from the point of the take-off. A 
few minutes later the wind over- 
turned the plane, which had been 


left temporarily unguarded, and 
several ribs were broken. The 
brothers had proved that their 


machine could fly and land under its 
own power in a winter wind. They 
packed up and went home. 

The Norfolk Virginia Pilot, in its 
issue of December 18, 1903, ran a 
story under a 7-column head read- 
ing: 


field belonging to Torrence Huffman. 
Here a shed was erected and a new 
machine, similar to the first, but 
heavier and stronger, was built. 
Maintenance of equilibrium still 
gave trouble. By the end of Sep- 
tember, 1905, after repeated experi- 
ments, this difficulty was very 
largely overcome. On October 5, 
1905, experimentation was discon- 
tinued, owing to the crowds that 
were constantly at the field. 

During 1904, 105 flights were 
made. These included the first turn, 
made by Orville Wright on the 15th 
of September, and the first circle, 
made by Wilbur Wright on the 20th. 
In 1905, more than 50 flights were 
made by the Wrights. Among these 
were the following: 

September 26, 114% miles in 18 
minutes and 9 seconds by Wilbur 
Wright. 

September 29, 12 miles in 19 
minutes and 55 seconds by Orville 
Wright. 

October 3, 15% miles in 25 min- 
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utes and 5 seconds by Orville 
Wright. 

October 4, 2034 miles in 33 min- 
utes and 17 seconds by Orville 
Wright. 

October 5, 241/65 miles in 88 
minutes and 3 seconds by Wilbur 
Wright. 

The average speed in these flights 
was about 38 miles an hour. Dur- 
ing the three years of power flying 
some 160 flights were made, cover- 
ing about 160 miles. It is interest- 
ing to note that the flight of 
October 5th, in which the flying 
field was circled thirty times, was 
longer than all the 105 flights of 
1904 put together! No other men 
had yet flown. 

Although the United States Gov- 
ernment, to whom the brothers had 
offered their invention complete in 
1904 for $100,000, displayed little 
practical enthusiasm for the air- 
plane, France and Germany were 
deeply interested, and in 1906 offi- 
cia] representatives of both countries 
came to Dayton to make a first-hand 
investigation. They met the Wrights 
personally, they talked with wit- 
nesses to the flights, and, although 
they themselves did not see the 
machine, they went away convinced. 

Because of the lack of interest 
manifested by the Board of 
Ordnance and Fortifications, the 
Wrights sought a market for their 
product abroad. With the help of 
Charles R. Flint and his agent in. 
France, Hart O. Berg, the brothers 
tried to interest the British Govern- 
ment. The Wrights visited Eng- 
land, France, and Germany without 
immediate success in any: of these 
countries. Wilbur Wright returned 
to America, but eventually arrange- 
ments were made with business men 
in France and Great Britain, and 
with the Italian government. 

In the fall of 1907, stimulated by 
the success of the Wrights’ foreign 
negotiations, the War Department 
sought an interview with the broth- 
ers, and on February 1, 1908, the 
Signal Corps asked for bids, bas- 
ing their specifications upon the 
Wrights’ own statements of what 
their plane could do. 

The severity of the government’s 
demands in the matter of a flying 
machine amazed even those familiar 
with the state of aeronautics. The 
American Magazine of Aeronautics, 
the only publication of its kind in 
America at this time, remarked that 
“The demands for a dynamic ma- 
chine are of such a nature the like- 
lihood of the absence of practical 
bidders is great.” 

The New York Globe commented 
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gloomily: “One might be inclined 
to assume from the announcement 
that the era of practical human 
flight had arrived ... but a very 
brief examination of the conditions 
imposed and the reward offered for 
successful bidders suffices to prove 
this assumption a delusion. 

“A machine such as described in 
the Signal Corps’ specifications 
would record the solution of all the 
difficulties in the way of the heavier- 
than-air airship (sic!) and in fact 
finally give mankind almost as com- 
plete control of the air as it now 
has of the land and water. It would 
be worth to the world almost any 
number of millions of dollars, would 
certainly revolutionize warfare, and 
possibly the transportation of pas- 
sengers; would open to easy access 
regions hitherto inaccessible except 
to the most daring pioneers, and 
would, in short, be probably the 
most epoch-making invention in the 
history of mankind.” 

The terms upon which the gov- 
ernment invited bidders to submit 
proposals were in effect as follows: 
A heavier-than-air flying machine 
was to be produced, capable of 
carrying two men, of carrying gaso- 
line enough for a flight of 125 
miles, of attaining a speed of 40 
miles an hour, of flying for an hour, 
and of landing undamaged. 

In all, 22 bidders responded. The 
list is of very lively interest: 


George W. Schultz..... $ 80,000 
Brown and Swingle..... 5,450 
R. G. Dressler. .... 5,000 
O. M. Preston...... 20,000 
2 Se Se 10,000 


. s+. $40, $50, and $65 per Ib. 








Wright airplane taking off from 
monorail at College Park, Md., 
October, 1909. 


te 






NRICGCHTAEROP! Ar 


COLLEGE PAR »A 


Off. U. S. A. 


Popular Aviation 


18 


Ta. Cait lk” 5 | 


ee 





Left to right, Lorin Wright, O. 
L. Welsh, Orville Wright, Lieut. 
Milling, and Wilbur Wright. 








15,000 


Jno. F. Cavanaugh..... 55,000 


J. J. P. Boatman, per 
ton lifting capacity; 


BD SE, BE cc cccncs 7,000 
ee Ss aes ee we 20,000 
Chas. M. Wanzer....... 1,000,000 
eS err rr 850 
BT sac wckeives 1,389 
eee 30,000 
E. H. Young..... oa 5,000 
Fred C. Schwartz...... 10,000,000 
Wm. Harper, Jr....... 20,000 
Frank and Hedden Co.. 500 
Chas. B. Nichols....... 52,568 
BW Bee Cc cccees 25,000 
PS OO eer 1,000 
Wright Brothers ....... 25,000 


It is entertaining to read the 
promises made by the bidders. One 
man said that his machine would 





sustain itself in the air without any 
machinery whatever and ascend 
from any ordinary place, either in 
calm or storm. Several bidders 
offered to exceed the speed of 40 
miles per hour mentioned in the 
government specifications. The time 
of delivery varied widely, ranging 
from one month to five years. “It 
is a big undertaking,” said one 
inventor. 

The conditions of assembly in one 
hour proved troublesome to another 
bidder. He wrote: “This invention 
marks the most difficult and danger- 
ous application of power and, while 
it will more than fulfil requirements, 
it cannot be disconnected or rebuilt 
in an hour.” 

One machine, offered at an ex- 
tremely low price, was described by 
its creator as follows: 

“Speed 100 m. per hour (arc 
planes silk, aluminum bands, steel 
wires and paper). Surface of air- 
planes two 7x11 ft., two 6x9 ft., 
one 9x16 drive plane, four sails 
8x15 ft., three ground wheels, two 
guyre scope wheels, one blower, 
speed 1000 R.P.M., weight of ma- 
chine, engine and everything com- 
plete ready for flight with two men, 
ee Gisele 

Somewhat more ambitious was the 
proposal of another man to furnish, 
for about the price of an up-to-date 
bombing plane, an 

“airship carrying 15 men at a 
speed of 40 miles an hour, fuel for 
8 days, with a 25 h.p. motor.” 

To prove that this was no idle 
dream the inventor wrote on his bid, 
“Bei Gott sind alle Dinge Moglich.” 

Only three of the twenty-two air- 
plane builders finally submitted bids, 
the rest withdrawing from the field 





16 


when they discovered that the gov- 
ernment required the posting of a 
forfeit. A. M. Herring of New 
York placed a bid for $20,000; 
James F. Scott of Chicago put in a 
bid for $1,000; the Wright Brothers 
announced a bid of $25,000. 

On February 10, 1908, a contract 
was signed by Capt. Chas. S. Wal- 
lace on behalf of the Signal Corps, 
U. S. Army, and Orville Wright, on 
behalf of the Wright Brothers, for 
delivery to the United States of 
America “one (1) heavier-than-air 
flying machine in accordance with 
Signal Corps Specifications No. 486, 
dated December 23, 1907, for $25,- 
000. Complete delivery to be made 
on or before Aug. 28, 1908.” 

Neither Herring nor Scott ever 
produced a machine. It is known 
that Herring never intended to build 
a plane, even if he had possessed 
sufficient knowledge to do so. His 
plan was to under-bid the Wrights, 
capture the contract, and then sub- 
let it to the brothers, making his 
profit on business shrewdness rather 
than on more legitimate inventive 
capacity. 

The second week in May, 1908, 
the Wrights resumed flight trials at 
Kitty Hawk in preparation for ful- 
filling their contract with the Signal 
Corps. The machine used in these 
flights was the same which the 
Wrights had flown in September and 
October, 1905, at Dayton, though it 
had been altered in certain particu- 
lars. A seat for a passenger had 
been added; the 1905 motor had 
been replaced by a later model, and 
a larger gas tank and radiator had 
been installed. 

On the fourteenth, Wilbur Wright 
and Charles Furnas, the latter in the 
employ of the Wrights, flew together 
at a speed of about 41 m.p.h. This 
was the first passenger flight ever 
made. To this date the longest 
flight which had been accomplished 
by anybody else was an effort of 6 
minutes and 30 seconds, by the 
French aviator, Leon Delagrange, 
on April 11, 1908. The last flight 
of the Wrights in 1905 had lasted 
38 minutes. 

After flying 13 times in 5 days, 
both alone and with a passenger, 
the Wrights packed up their ma- 
chine, which had been damaged by 
Wilbur in a landing, and left for 
Dayton. 

On the eighth of August, 1908, 
Wilbur Wright began flying at Le 
Mans, France, in preparation for a 
flying demonstration before repre- 
sentatives of the syndicate inter- 
ested in securing the French rights. 
On September 5th he flew 19 minutes 
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and 40 seconds, and on September 
10th he was up for 21 minutes and 
43 seconds. 

On September 3rd Orville Wright 
started flying operations at Wash- 
ington, and within a few days he 
had broken all records. On the 
morning of September 9th he flew 
for 57 minutes and 25 seconds, and 
in the afternoon he remained in the 
air for one hour, two minutes and 
fifteen seconds. The same day a 
third flight was made, with Lieuten- 
ant Lahm of the Army as passenger. 
This lasted six minutes and twenty- 
four seconds. On the tenth, eleventh, 
and twelfth the duration record was 
broken, the final mark standing at 
1 hour, 15 minutes, at a height of 
300 feet. The two-man record was 
also broken again on the twelfth, 
when Orville Wright flew with Maj. 
George O. Squier for 9 minutes and 
6 seconds. 

The death of Lieutenant Selfridge, 
following an accident on September 
17, put an end to flight trials for 








We are greatly indebted 
to Mr. Ernest I. Jones, 
Chief of the Publications 
Section of the Aeronautics 
Branch of the Department 
of Commerce, for many of 


the hitherto unpublished 








items included in _ this 
article. 
the rest of the year. Lieut. Sel- 


fridge was flying as a passenger 
with Orville Wright when a pro- 
peller blade broke off at a height of 
about 150 feet. The plane glided 
part way to the field, but at an alti- 
tude of 75 feet it went out of con- 
trol, ending the flight in a crash. 
Lieut. Selfridge was killed, and Or- 
ville Wright was severely injured. 
In the meantime, Wilbur Wright 
had been breaking all European 
records in his flights at Le Mans. 
On September 16 he made a flight 
alone of 39 minutes and 18 seconds. 
The best foreign record up to this 
time was the mark of 29:53.8 re- 
cently established by Leon Dela- 
grange. On September 21, after an 
interruption of flying activities 
caused by the accident to his 
brother in America, Wilbur Wright 
made a new world’s duration record, 
flying one hour, thirty-one minutes, 
and twenty-five seconds. This flight 
won the 5,000 f. prize offered by the 
Aero Club of France for the longest 
flight before September 30th. 
Throughout September and Octo- 
ber Wilbur Wright continued his 
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flying, beating his own records and 
establishing new ones. On October 
6 he flew with a passenger for one 
hour, four minutes, and twenty-six 
seconds, covering more than 7@ kilo- 
meters, and thus fulfilling the con- 
dition imposed by the French syndi- 
cate. The syndicate had demanded 
a flight of 50 kilometers with a 
passenger. 

On October 10 the duration rec- 
ord with a passenger was again 
broken, the mark now becoming 
1:09 :45.6. 

At the close of the month Wilbur 
Wright began the instruction of 
Comte de Lambert, Capt. Girard- 
ville, and Paul Tissandier at Pau. 
In the middle of November he won 
the height prize offered by the Aero 
Club de la Sarthe without using the 
catapult; in December he made a 
new solo record, and finally, on the 
last day of the year that had seen 
such brilliant achievements in avia- 
tion, Wilbur Wright. established a 
new solo record for distance and 
duration, covering 124.7 kilometers 
in two hours, twenty minutes, 
thirty-two and two-tenths seconds, 
winning the Michelin trophy and 
other prizes. 

In January, 1909, flying was be- 
gun again at Pau. Europe was 
tremendously excited. King Edward 
VII, King Alfonso, Prime Minister 
Balfour, Minister Barthou, Lord 
and Lady Northcliffe, and many 
other noted men and women visited 
Wilbur Wright at his flying center, 
and a number of these distinguished 
guests, among them King Alfonso, 
were given rides. Great crowds 
assembled to see the flying, and 
wherever Wright went he was feted 
and applauded. 

Orville Wright joined his brother 
in Europe early in the spring, and 
on the first of April the brothers 
arrived in Rome to exhibit their 
machine to the Italian government 
under their contract. They were 
received by King Victor Emmanuel. 
On the fifteenth, Wilbur Wright 
made his first flight in Italy at Cen- 
tocelli Field, Rome, in the presence 
of a most distinguished assembly. 
The instruction of Lieutenants Cal- 
derara and Savoia was begun the 
next day in the plane which the 
Italian government had purchased. 

On May 11, 1909, the Wright 
brothers landed at New York, and 
in June they were received by Presi- 
dent Taft at the White House and 
given the Aero Club of America 
medals. A week later, at a home- 
coming celebration in Dayton, the 
Congressional Medal was presented 

(Continued on page 116) 
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Preparing for a flight at Fort Myer, Va. 


By Falk Harmel 





Information Division, U. S. Army Air Corps 


LTHOUGH the first flight in a 
AX tesvier-than-ai machine was 
made almost 25 years ago, 
December 17, 1903, to be exact, it 
was not until July 30, 1909, that the 
first military plane was delivered to 
the Army. Proposals for this plane 
were opened by the Signal Corps, 
U. S. Army on February 1, 1908. 
There were 22 bidders and the bids 
ranged from $500 to $10,000,000. 
The bid of the Wright Brothers was 
$25,000, and the War Department, 
evidently convinced that they were 
the only ones competent to fulfill the 
contract, finally awarded it to them. 
In 1908, while his brother Wilbur 
was engaged in making exhibition 
flights in France, with the object in 
view of selling to the French govern- 
ment the patent rights to the plane, 
which was outflying every European 
competitor, Orville Wright arrived at 
Fort Myer, Va., and started demon- 
strating the Wright machine to 
interested Army officials. On Sep- 
tember 9th, he moved his odd-look- 
ing mechanism out of its shed, and 
with only a little effort rose grace- 
fully and easily into the air. In less 
than an hour he circled the parade 


ground 57 times at a height of about 
100 feet. In the afternoon, he ac- 
complished the first flight exceeding 
an hour’s duration, completing 55 
rounds in 62 minutes and 15 seconds. 
Later he took Lieut. Frank P. Lahm, 
the first American Army officer to fly 
in an airplane, as passenger for a 
flight of six minutes and 42 seconds. 

Following these first public demon- 
strations of heavier-than-air flight, 
it may well be surmised that avia- 
tion was a most absorbing topic of 
conversation in Washington at that 
particular time. Crowds wended 
their way to Fort Myer to “see the 
thing fly.” Washington’s “finest” 
had no traffic problems to contend 
with in those days and, although the 
street car service to Fort Myer was 
nothing to boast of, the curious 
throngs managed to get there one 
way or another. 

Continuing his exhibition flights, 
Orville Wright, on September 12th, 
established a new duration record for 
pilot and passenger, although the 
plane was in the air only 9 minutes 
and 6 seconds. His passenger on this 
flight was Major George O. Squier, 
Signal Corps, who was the Chief 


Signal Officer of the Army during 
the World War and is well known for 
hie activities in the field of radio. 

The first Army officer to meet his 
death in an airplane crash was Lieut. 
Thomas E. Selfridge, Field Artillery. 
Flying as passenger with Orville 
Wright on September 17th, the plane 
went out of control, due to the break- 
ing of the propeller, and crashed. Mr. 
Wright was severely injured and 
Lieut. Selfridge died a few hours 
later. The Army thus lost one of 
the best posted men in the field of 
aeronautics at that time, a student 
and a man of practical ideas. Self- 
ridge Field, Mt. Clemens, Mich., 
where the Ist Pursuit Group of the 
Air Corps is now stationed, was 
named in honor of the man who was 
the Army’s first sacrifice to the 
science of aviation. This accident 
caused the suspension of further ex- 
periments for that year. 

In July, 1909, the Wrights re- 
turned to Fort Myer with a new 
plane. It may be of interest to men- 
tion here that the specifications for 
the first military plane required 
that it should develop a speed of 
not less than 36 m.p.h., on its trial 
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flight; be able to remain continu- 
ously in the air for one hour; carry 
two persons and have sufficient fuel 
for a flight of 125 miles. The first 
Army airplane was powered with a 
4-cylinder, water-cooled, internal 
combustion engine designed by the 
Wright Brothers. It developed about 
25 horsepower at 1400 revolutions 
per minute. The engine, located in 
the center of the lower wing, ener- 
gized two 814-ft. wooden propellers, 
to which it was connected by means 
of chains. The propellers turned at 
about 400 r.p.m. 

Towards the end of July, Orville 
Wright, with Lieut. Lahm as pas- 
senger, exceeded the duration re- 
quirement by remaining in the air 
for one hour, 12 minutes and 40 sec- 
onds. On July 30th, with Lieut. Ben- 
jamin D. Foulois as passenger, Mr. 
Wright, on a cross country trip to- 
talling ten miles, five with the wind 
and five against it, exceeded the 
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Foulois are now Brigadier-Generals 
in the Air Corps, the former being 
in command of the Air Corps Train- 
ing Center at San Antonio, Texas, 
and the latter on duty in Washing- 
ton as Assistant Chief of the Air 
Corps. 

Army aviation as it existed during 
the latter part of 1909 boasted a 
personnel of 3 officers and 10 en- 
listed men, and equipment consisting 
of one airplane, an airship, a free 
balloon, a small captive balloon, and 
a 200-ft. balloon and airship shed at 
Fort Omaha, Nebraska. 

One may inquire how the Army 
obtained its solitary airship. Cap- 
tain Thomas Scott Baldwin was en- 
gaged in building dirigible balloons 
in California. Hearing of the suc- 
cess met with by Glenn H. Curtiss in 
building motorcycle engines and de- 
sirous of obtaining a suitable engine 
to propel his new airship, he pro- 
ceeded to Hammondsport, N. Y., to 
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Trial flight over Fort Myer, Va. 








speed requirement by averaging a 
speed of 42 miles per hour, which en- 
titled him to a bonus of $5,000 over 
the contract price of $25,000. 

After the formal acceptance of the 
airplane by the U. S. Government, 
Orville Wright left for Germany for 
business reasons, while his brother 
Wilbur remained in this country to 
teach the flying game to Lieuts. 
Lahm, Foulois and Humphreys. The 
first two named officers completed 
their course, but the latter was re- 
lieved from aviation duty before fin- 
ishing his course and subsequently 
left the Army. Lieuts. Lahm and 


consult with the man who is today 
one of the’ foremost producers of 
modern airplanes and engines. Cur- 
tiss started building engines for 
Baldwin, embodying improvements in 
them as he went along. It was not 
long before his product came to be 
known as the best motor in America 
for aeronautical work. The work of 
these two pioneers of the air at- 
tracted the attention of the govern- 
ment, and an order was placed for a 
big dirigible balloon for the use of 
the Signal Corps. Baldwin was com- 
missioned to build the airship and 
Curtiss the motor to propel it. The 
Army dirigible was completed within 
the time specified, and in the sum- 
mer of 1905 it was tested in Wash- 
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ington. Captain Baldwin acted as 
pilot and Mr. Curtiss as engineer. 
The airship met every specification 
and was accepted. 

Captive military balloons were 
used by the U. S. Army at Santiago, 
Cuba, during the Spanish-American 
War. A few Signal Corps officers 
began free ballooning in 1906 and 
were quite active in 1907 and for 
several years thereafter. Students 
attending the Army Signal School at 
Fort Leavenworth, Kansas, were in- 
structed in free ballooning at Fort 
Omaha, Nebraska. 

Nothing worthy of note in the field 
of aeronautical endeavor in the 
Army was accomplished during the 
year 1910. In the following year 
three civilian aviation schools were 
established in this country. One was 
conducted by the Wright Brothers 
at Dayton, Ohio, and the other two 
were operated by the Curtiss Com- 
pany, one at Hammondsport, N. Y., 
and the other at San Diego, Calif. 
Two Army officers were detailed to 
take flying training at Dayton with 
the Wright Brothers, Lieuts. Henry 
H. Arnold and Thomas DeW. Mill- 
ing, and three at San Diego under 
the immediate direction of Mr. Cur- 
tiss, viz.: Captain Paul W. Beck, 
Lieuts. John C. Walker, Jr., and C. 
E. Kelly. 

Lieuts. Arnold and Milling, now 
Majors in the Army Air Corps, re- 
ceived their training at the hands of 
the pioneer Wright flyer, Al. Welsh. 
The training ground was located at 
Simms’ Station, where the Fairfield, 
Ohio, Air Depot is now located. An 
old barn served as the hangar to 
house several Wright machines. 
Windy weather was in those days 
very detrimental to flying. This 
made it rather hard for the students 
and the instructors, for it was neces- 
sary to be at the flying field before 
sunrise in order to take advantage 
of the lull in the wind at that par- 
ticular period of the day, and also 
just before sunset, when similar con- 
ditions would prevail. How different 
things are today with high-powered 
planes and with trans-oceanic flying 
holding no terrors for our intrepid 
airmen! 

At San Diego Mr. Curtiss con- 
ducted experiments with hydroplanes 
and flying boats, and considerable 
progress was made. 

Congress, in 1911, having voted 
the sum of $125,000 for aeronautics, 
an airdrome was constructed and 
hangars erected at College Park, Md., 
some ten miles from Washington. An 
aviation school was organized there 
and Lieuts. Arnold and Milling were 
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assigned the duty of giving instruc- 
tions to such officers as might be sent 
to this school. Two of the officers 
who received training at San Diego, 
Captain Beck and Lieut. Kelly, were 
ordered to San Antonio, Texas, with 
two machines, upon the completion 
of their course. Wright and Curtiss 
airplanes had been purchased by the 
Army, and the problem of determin- 
ing which was more suitable for 
military work was investigated. 

Active training at College Park 
began in July, 1911, and by the end 
of the summer six officers were hold- 
ing pilots’ certificates, and five planes 
were being operated. In addition to 
flying training, a limited amount of 
experimental work was conducted in 
aerial photography, radio from air- 
craft, and machine gun firing from 
the air at a ground target. 

The training activities at College 
Park, which were suspended during 
the winter, were resumed the fol- 
lowing spring, the school during the 
winter months being conducted at 
Augusta, Ga. In June, 1912, the 
first fatality occurred at College 
Park. Al Welsh, civilian flying in- 
structor, was sent there with a new 
type of military plane for demon- 
stration purposes. Welsh experi- 
enced difficulty in meeting the re- 
quirements of the War Department 
as to rate of climb, and finally came 
to the conclusion that the only- way 
he could make the new machine at- 
tain the required climbing distance 
within the time specified would be to 
put it in a dive and then start it on 
its upward course, calculating that 
the dive would provide him with 
sufficient momentum to accomplish 
his purpose. It was a fatal error. 
The machine was unable to withstand 
the excessive strain put upon it and 
disintegrated in the air. Both Welsh 
and his passenger, Lieut. Leighton 
W. Hazlehurst, were instantly killed 
as the result of the crash. An acci- 
dent at San Antonio, Texas, in the 
Spring of that year resulted in the 
death of Lieut. C. E. Kelly, in whose 
honor the present field there is 
named. Kelly Field is where the 
Army Advanced Flying School is lo- 
cated. It is the largest of all the 
present Air Corps flying fields. 


With the death of Lieut. Kelly fur- 
ther flying activities at San Antonio 
were suspended, and the remaining 
pilot, Captain Beck, was sent to Col- 
lege Park, where training activities 
continued throughout the summer of 
1912, further experiments being con- 
ducted with radio and photography. 
Frequent flights were made from 
College Park to Washington Bar- 
racks, some twelve miles distant, 
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where an auxiliary landing field had 
been constructed. 

The War Department established 
the rating of Military Aviator, and 
those who qualified therefor were 
awarded a gold medal. The Army 
flyers learned to operate the Curtiss 
and Wright machines as seaplanes, 
both being equipped with pontoons 
for this purpose. At that time the 
entire Air Service, concentrated at 
College Park, comprised 12 officers 
and 39 enlisted men, the equipment 
consisting of 12 Wright and Curtiss 
planes, not including the first Wright 
machine purchased which was used 
by Lieut. Foulois at San Antonio 
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and later placed in the Smithsonian 
Institution. 

Early in the fall new Wright and 
Curtiss planes of the pusher type 
(propeller in rear) were delivered to 
the Army and proved a distinct im- 
provement over previous types. The 
Wright machine, designated as a 2- 
seater scout, equipped with a 6-cyl- 
inder, 50 h.p. engine, driving two 
geared-down propellers through a 
chain drive, had an endurance of 3 
hours and a speed of about 45 miles 
an hour. The Curtiss single-seater 
type, powered with an 8-cylinder, 80 
h.p. engine, had a radius of 100 miles 
and a speed of about 65 miles per 
hour. A Curtiss single-seater flying 
boat and a Wright-Burgess pontoon 
machine were included among these 
new planes. A temporary school for 
winter flying was established at San 
Diego, Calif., for the operation of 
the flying boats, while a small detail 
was sent to Palm Beach, Fla., to 
operate the Wright-Burgess plane. 
Late in the fall the College Park 
school was again moved to Augusta, 
Ga., for the winter period. 

Strained relations between the 
United States and Mexico resulted 
in the transfer of the Aviation 
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School from Augusta to Texas City, 
Texas, in February, 1913, to be fol- 
lowed by the Palm Beach detach- 
ment, the purpose being to provide 
aviation for the ground troops. The 
training of officers continued without 
interruption. At Texas City the fly- 
ing equipment consisted of 7 planes, 
one of them, a Burgess tractor, being 
a modification of the Wright ma- 
chine, with propeller in front, a mod- 
ern type fuselage, and a 70 h.p. Ren- 
ault engine. The marked superiority 
of this machine resulted in the 
pusher types being eliminated as 
rapidly as possible in favor of tractor 


types. 


2930 AS 


StTARA@Cr BS 


Early Wright biflane on the 


monorail. 








The high death rate among the 
flying personnel and the‘difficulty ex- 
perienced in obtaining suitable pilot 
material influenced Congress in 1913 
to enact legislation providing for an 
increase in pay of 35 per cent to offi- 
cers detailed on duty requiring them 
to participate regularly and fre- 
quently in airplane flights. A very 
noteworthy flight for that time was 
made by Lieut. Milling, on March 
28th, when he negotiated the dis- 
tance of 240 miles between Texas 
City and San Antonio in four hours 
and 22 minutes. 

The College Park school was aban- 
doned in favor of San Diego, Cali- 
fornia, and the operating personnel 
of the school at Texas City was 
moved to North Island, leaving be- 
hind a small detachment to continue 
aeronautical work with troops. By 
the end of the summer the school at 
San Diego had 12 officers under in- 
struction, an enlisted personnel of 
47, and seven of tite total of fifteen 
planes which the Army possessed. 
The number of officers who had quali- 
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fied as Military Aviators up to that 
time numbered eleven, but only six 
remained with the Signal Corps, four 
going back to the line of the Army 
and one meeting death in an acci- 
dent. 

In March, 1913, an aviation school 
was organized in the Philippines, but 
it operated as such for only a short 
time and continued thereafter purely 
as an operating base. It was also 
decided to establish -a school in Ha- 
waii, and a small detachment was 
sent there for that purpose. This 
school also proved a failure and the 
detachment. returned to San Diego. 
The plant at North Island, San 
Diego, consisted of temporary wood- 
en hangars and shops, the enlisted 
men being quartered in tents and 
the officers being forced to seek quar- 





Lieut. (now Brig.-General) 
Frank P. Lahm (left), and Or- 
ville Wright at Fort Myer. Note 
monorail on which the early 


Wright planes took off. 








ters in the city. In the fall the total 
force at this school consisted of 23 
officers in all stages of training. The 
enlisted personnel numbered 91, and 
the 17 airplanes on hand were of 
various types, only about half of 
them suitable for flying purposes. 
Army aviation received a more 
definite status in 1914 when Con- 
gress created the Aviation Section 
of the Signal Corps, specifically 
charging it, among other things, with 
the operation or supervision of oper- 
ation of all military aircraft, etc. A 
personnel of 60 officers and 260 en- 
listed men was authorized, and the 
ratings of Junior Military Aviator 
and Military Aviator established. 
The first named rating carried with 
it an increase in pay of 50 per cent 
and the last named 75 per cent. An 
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aviation student was entitled to a 
25 per cent increase. Selection of 
aviation students was limited to un- 
married officers of the line of the 
Army not above the age of thirty. 
Even this endeavor to make the avia- 
tion service attractive did not, how- 
ever, serve to fill up the ranks of this 
new branch of the service to the 
extent authorized. 

In the fiscal year ending June 30, 
1914, officers who were engaged in 
flying made a creditable record, ac- 
cumulating 749 hours of flying in a 
total of 3,340 flights. A limited 
amount of experimental work was 
conducted and knowledge was gained 
as to the characteristics necessary 
for a suitable type of military air- 
plane. 

September, 1924, saw the organ- 
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ization of a provisional squadron of 
the Signal Corps, with a strength of 
16 officers and 77 enlisted men, 
equipped with 8 planes, but this 
squadron existed in name only. No 
equipment was on hand and it was 
necessary to make most of what was 
used. The personnel was engaged in 
various experimental projects in con- 
nection with lubricating oil, propel- 
lers, automatic stabilizers, signalling 
devices, smoke bombs, parachute 
packs, etc. Throughout the year the 
lack of funds handicapped develop- 
ment work, and in an attempt to re- 
lieve the situation Congress appro- 
priated $300,000, the largest sum 
thus far authorized for the aero- 
nautical branch. The National Advi- 
sory Committee for Aeronautics was 
created to supervise and direct the 
scientific study of the problems of 
flying. An account of this body de- 
veloped in the years that followed 
and a resume of the notable work it 
has accomplished and is accomplish- 
ing at present would fill many pages 
with interesting reading matter. 


December, 1928 


The first instance of an American 
airplane being under enemy fire oc- 
curred in April, 1915, when, due to 
continued Mexican uprisings along 
the border, a plane was dispatched 
from San Diego to Brownsville, 
Texas, to cooperate with the Artil- 
lery there. The Mexican troops 
under the bandit Villa did not, how- 
ever, make the expected attack, and 
so no opportunity was afforded the 
Army airmen to cooperate with the 
Artillery and adjust their firing. 
Nevertheless, the Army flyers car- 
ried out valuable reconnaissance 
work across the Rio Grand River, 
and while flying over Matamoras, 
Mexico, were subjected to rifle and 
machine gun fire. Shortly there- 
after the plane was returned to San 
Diego. 

The 1st Aero Squadron, actually 
the first tactical aviation unit, was 
organized in the summer of 1915 and 
equipped with airplanes of the JN 
tractor type. Shortly following its 
organization it was ordered to Fort 
Sill, Oklahoma, where experiments 
were conducted in the observation of 
artillery firing in connection with the 
operation of the School of Fire for 
Field Artillery at that post. This 
work proved invaluable, but it was 
soon demonstrated that, while prog- 
ress had been made and encouraging 
results obtained, the type of plane in 
use was inadequate and precluded the 
attainment of satisfactory results in 
the adjustment of artillery fire. While 
the unit was at Fort Sill experi- 
mental work in aerial photography 
was conducted, and the knowledge 
gained proved of material assistance 
in the redesigning of aerial cameras. 

The mobility of an air unit was 
demonstrated in November, 1915, 
when the Squadron proceeded by air 
to San Antonio, Texas. Motor ve- 
hicles transported the enlisted men 
and ground equipment while the 
flight was completed in easy stages 
without incident. Almost 15 years 
later, that is to say, in the spring of 
1928, a war strength bombardment 
squadron from Langley Field, Va., 23 
attack planes from Galveston, Texas, 
and 23 pursuit planes from Selfridge 
Field, Mich., concentrated at Lang- 
ley Field and from there proceeded 
to Fort Benning, Ga.; Fort Sill, Ok- 
lahoma; Fort Riley, Kansas; and 
Fort Leavenworth, Kansas; where 
the various Army Service Schools are 
located, for the purpose of staging 
air demonstrations. Some 85 en- 
listed men accompanied this provis- 
ional group, under the command of 
General Foulois, but all of them trav- 
eled by air, utilizing 15 transport 
planes. These planes collectively flew 
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a total distance of 330,000 miles 
without incident. This gives some 
inkling of the progress made in mili- 
tary aviation in that space of time. 

With the passage by Congress in 
1916 of a Deficiency Act appropriat- 
ing half a million dollars for the 
Aviation Section, funds were avail- 
able with which to purchase new 
equipment for the aero company in 
the Philippines, the enlargement of 
the school at San Diego and the es- 
tablishment of a three months’ 
course of instruction for field officers 
of the line of the Army to fit them 
for higher commands in the Air 
Service. By the end of the summer, 
45 officers were uncergoing instruc- 
tion at San Diego, the greatest num- 
ber which had ever been on duty 
there at one time. 

On March 1, 1916, the First Aero 
Squadron, then composed of 11 offi- 
cers, 82 enlisted men, one civilian 
mechanic and 8 JN airplanes, was 
moved from San Antonio to Colum- 
bus, New Mexico, for active duty 
with the punitive expedition under 
General Pershing across the Mexican 
border. The squadron was under the 
command of Captain Foulois. On 
March 19th it was ordered to pro- 
ceed to Casa Grandes, Mexico, for 
immediate service. These 8 planes 
left the Columbus airdrome at 5:15 
p. m. but none reached the destina- 
tion that evening. One plane was 
completely wrecked, four landed at 
Las Ascension and the other three 
at separate points. Six planes ar- 
rived at Casa Grandes the following 
day and the seventh one several days 
later. Utilized for reconnaissance 
work, the brief participation of the 
squadron in the expedition demon- 
strated that the planes were unable 








Early seaplane at San Diego. 
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to attain sufficient altitude to rise 
above the mountains for reconnais- 
sance work. The squadron was con- 
sequently withdrawn from the expe- 
dition and returned to Columbus. 

In May, 12 new Curtiss R-4 planes, 
equipped with 160 h.p. engines, were 
received by the squadron, and no 
time was lost in thoroughly testing 
this equipment and incorporating 
such changes as were found neces- 
sary. It was found that this new 
equipment gave a much superior per- 
formance. 

On June 16th a flying school was 
established at Hazelhurst Field, New 
York, (named in honor of Lieut. 
Hazelhurst killed at College Park), 
and another one operated for a short 
time at Chicago. Several] civilian 
schools were also utilized. By the end 
of June, 23 Regular Army officers 
had completed training and were on 
duty with the Aviation Section, Sig- 
nal Corps, and 26 others were under 
instruction. 

With the war raging in Europe, 





One of the first Army training 
planes at the San Diego school. 








Congress, finally recognizing the 
great importance of aeronautics to 
the Army, appropriated in August 
the unprecedented sum of $18,281,- 
666 for aeronautical development, 
practically ten times the total sum 
heretofore appropriated for any one 
year. 

The declaration of war with Ger- 
many on April 6, 1917, found the 
United States with an air force, if 
such it could be called, of 65 officers 
(35 of whom were flyers), 1,087 en- 
listed men and 55 airplanes. Com- 
pared with the aircraft employed by 
the European countries at war, all 
of these planes were obsolete, being 
training types and hardly suitable 
for use against a well equipped 
enemy. None of our Army flyers had 
flying training of the type required 
by battle conditions, and only five 
had technical training as aeronau- 
tical engineers. No machine guns 
were mounted on the planes and only 
about half a dozen factories in this 
country had any experience in the 
production of airplanes. By this time 
seven squadrons had been authorized, 
but only one of them, the lst Squad- 
ron, was fully organized. The civil- 
ian flying schools had trained a smal] 
number of pilots, and a few of these 
enrolled in the Reserve. 

Shortly after the declaration of 


‘war, the First Aero Squadron was 


assigned to the First Division. It 
arrived in France on September Ist. 

In the 8 years from 1909 to 1916, 
American aircraft manufacturers 
had delivered to the Army a total of 
142 planes, hence the problem con- 
fronting this country in the matter 
of aircraft production may be appre- 
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ciated when the French government 
presented a program to America call- 
ing for 16,500 modern airplanes in 
the first six months of 1918. This 
also meant about 10,000 additional 
planes with which to train the flying 
personnel to operate the service type 
planes. 

America was amazed, for the task 
set before it was a staggering one. 
Nevertheless, it accepted the proposi- 
tion and set to work with a will. The 
problem of mobilizing the country’s 
man power was partly solved through 
the Selective Draft Act, but to train 
them for active service on the front 
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well exemplified in our war experi- 
ences. 

An infinitely greater problem which 
this country faced was to mobil- 
ize our industries for the great con- 
flict. How this was accomplished is 
a long story by itself. Various boards 
were created, with men prominent in 
American industrial enterprises as 
members thereof. Responsibility for 
the production of aircraft was more 
or less taken away from the military 
authorities and placed in civilian 
hands. Money was available with 
which to proceed on a gigantic avia- 
tion program, Congress on July 24, 





This is a 
Fokker C-2 transport, the type 
used by Maitland and Hagen- 
berger in their flight to Hono- 
Julu. 


Army cargo plane. 








was an entirely different matter, as 
we learned to our cost. It was ever 
thus, however, with our great repub- 
lic, public opinion being steadfastly 
adverse to a large standing army. 
This was not the first time America 
was totally unprepared for war, for 
throughout our entire history this 
condition has confronted us, Al- 
though victory has perched on our 
banners in all our wars, it has in- 
variably proved costly, not only on 
the score of lives sacrificed due to 
the necessity for utilizing inexperi- 
enced and untrained men but also be- 
cause our resources have been over- 
taxed in our effort to make ready for 
war in great haste. The well-known 


adage that “haste makes waste” is 


1917, having appropriated $640,000,- 
000 for that purpose. 

Commissions were sent overseas to 
obtain data on the latest types of 
planes, and officers from the Allied 
armies eame to this country to assist 
us in our training program. Amer- 
ica’s hopes ran high, for popular 
imagination visioned a vast air fleet 
playing a great part in winning the 
war. 

Land was leased or purchased in 
various sections of this country and 
flying schools established thereon. 
Ground schools were opened at prom- 
inent universities, such as Princeton, 
Cornell, Illinois, Ohio State, Texas, 
California, Massachusetts Institute 
of Technology, etc. With the open- 
ing of these ground schools the youth 
of this country volunteered in large 
numbers for aviation duty, despite 
the general conviction that learning 
to fly was a most hazardous occupa- 
tion. The physical requirements for 
aviation duty being much more ex- 
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acting than for the other branches of 
the military service, only about 50 
per cent of those who volunteered 
were found physically fit. The suc- 
cessful candidates were sent to the 
various ground schools where, in the 
space of seven to eight weeks, they 
were given as much instruction in 
the basic science underlying aviation 
as the limited time would permit. 

While attending these ground 
schools the student had the status of 
“Cadets,” and upon graduation were 
sent to the various flying schools for 
primary flying training. It usually 
required from three to four months 
for a cadet to receive his rating as a 
Reserve Military Aviator, immedi- 
ately following which he was com- 
missioned, usually as a 2nd Lieuten- 
ant. 

Accidents were numerous, chiefly 
because the flying training system 
was not so well organized and the 
stress of the emergency did not per- 
mit the extreme care now exercised 
by the Army Air Corps in training 
flyers for the Army. One-fourth of 
the 22,542 cadets who entered the 
ground schools were eliminated as 
unfit, and of the 16,800 cadets who 
graduated 14,835 received flying 
training in the United States and 
1,791 in France and England. Of the 
original number of applicants who 
applied for aviation training, slightly 
more than one-third succeeded in 
completing both the ground school 
and flying school courses. This num- 
ber was further reduced by casualties 
in training. The training of the first 
classes was greatly retarded due to 
the shortage of flying instructors, 
but this situation gradually adjusted 
itself when competent flyers were 
obtained from the graduating classes 
and assigned to duty as instructors. 


The problem of securing skilled 
mechanics for service with the vari- 
ous aero squadrons also proved a vex- 
atious one. Thousands of men, 
skilled in meehanical trades, had 
been drafted into the National Army, 
and those not drafted took advan- 
tage of the alluring pay obtained in 
war industries. This situation was 
remedied in the course of time by 
transferring to the Air Service en- 
listed men of other branches of the 
Army who possessed mechanical ex- 
perience. In addition to motor me- 
chanic regiments, organizations were 
formed to work in the forests of our 
great Northwest with the purpose in 
view of cutting spruce for aircraft 
production, and companies of brick- 
layers were organized to build avia- 
tion schools in France. By March, 
1918, the strength of the Air Service 
was approximately 11,000 officers 
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and 120,000 enlisted men, nearly as 
great as the whole United States 
Army prior to the war. 

At the outbreak of the war only 
one concern in the United States, the 
Curtiss Company, was engaged in 
quantity production of airplanes, and 
it was producing about 100 planes a 
month for the British government. 
This plane was the JN4-D type, pow- 
ered with the OX-5 engine. Not 
more than a dozen other aircraft con- 
cerns were in existence, and their 
production was on a limited scale. 
The vital need for planes to meet 
training demands finally resulted in 
seven of these factories taking over 
the production of training planes. 
Deliveries were slow at first, the 
Army receiving only six during the 
month of June, 1917. The produc- 
tion rate, raised to 78 in July, con- 
tinued to increase, and with five ad- 
ditional companies which started to 
operate in November, a total of 2,837 
JN4-D planes was delivered to the 
Army by the end of the year. This 
number was supplemented by 1600 
J-1’s, another type of training plane, 
powered with the Hall-Scott engine 
and produced by the Standard Aero 
Corporation. 

These two types of planes, while 
they served the purpose for primary 
training, were wholly unsuited for 
advanced training in aerial machine 
gunnery, bomb dropping, formation 
flying, pursuit work, single-seater 
fighting, etc., because their speed did 
not exceed 80 miles an hour and they 
lacked suitable equipment. 








Army dual motored bomber. 
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The expectation that a series of 
foreign battle planes, chief among 
them being the British DeHaviland, 
would be manufactured in this coun- 
try in time to begin advanced train- 
ing early in 1918 did not materialize, 
and therefore the JN4-D was modi- 
fied, equipped with a more powerful 
engine, the 150 h.p. Hispano-Suiza, 
and used as a temporary makeshift. 
By the end of May, 501 of these 
modified planes were supplied the 
Army, thus enabling some progress 
to be made in advanced training 
work. 

For single-seater pursuit work the 
Army decided to use the Thomas 
Morse Scout. In Sept2mber, 1917, 
500 of these planes were ordered and 





New frimary training shif of 
the P-T.-1 type. This plane is 
also being equipped with a radial 
motor. 








by the end of the year 130 were de- 
livered, which number proved suffi- 
cient to meet a large part of the de- 
mand at that time, since most of the 
single-seater training was received 
by our pilots in France. 

The DeHaviland two-seater, com- 
bination day-fighter and day-bomber, 
was the mainstay of the American 
aircraft program. Following the de- 
cision to adopt this British plane, 
four months elapsed before the model 
reached the Engineering Division at 
Dayton on August 26, 1917. Here it 
was remodeled to take the Liberty-12 
engine, the design of which was one 
of America’s outstanding achieve- 
ments in aircraft production during 
the war. On September 5, 1917, a 
contract was given the Dayton- 
Wright Co. to build 2,000 D.H.’s, and 
the Fisher Body Corporation, one of 
the largest automobile body makers 
in the world, received a contract to 
manufacture 3,000 of them. Unex- 
pected difficulties, however, delayed 
production, and by January 30, 1918, 
but four of these planes had been 
sent overseas. By the end of May, 
155 D.H.’s had been delivered and 49 
actually sent overseas. The first 
American-built DeHaviland equipped 
with the Liberty motor, took the air 
in France on May 17, 1918. This 
plane was bitterly assailed by Amer- 
ican pilots in France, the principal 
criticism being that its radius of 
flight was only two hours, it was 
purely adapted for observation pur- 
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poses, and the lack of protection af- 
forded the gasoline tank from ma- 
chine gun incendiary bullets led to 
the coinage of the term “Flaming 
Coffin.” 

Inability to arrive at a definite de- 
cision with regard to the adoption 
of a suitable type of bombing plane 
and constant changes in the draw- 
ings and plans for a plane of this 
type greatly hampered production 
work on both the British “Handley- 
Page” and the Italian “Caproni.” By 
the time the Armistice was signed 
sufficient parts had been manufac- 
tured to set up 70 Handley-Page air- 
planes in England. Two Caproni 


bombers—lItaly’s gift to the United 
States—were shipped to this country 
and assembled. These planes created 
a sensation, and it was decided to 
The first air- 


build 250 of them. 
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On November 11, 1918, 757 Amer- 
ican pilots and 481 American observ- 
ers, equipped with 740 airplanes and 
77 balloons, were actually on the 
front, while 1,402 pilots, 769 air- 
planes and 252 balloon observers had 
been sent to the zone of advance. 
About 150 bombardment raids were 
conducted, in the course of which 
275,000 pounds of explosives were 
dropped on enemy objectives. Amer- 
ican aviators engaged in 2,100 re- 
ported combats, accomplished 12,830 
pursuit, 6,672 observation and 1,174 
individual bombing missions. More 
than 17,845 aerial photographs were 
taken of enemy positions and over 
58,500 prints made. 

Official reports credited American 
aviators with the destruction of 491 
enemy planes, confirmed, of which 
number 462 were officially credited 





Army fursuit plane. 








plane was completed in July, but sub- 
sequent misunderstandings with the 
Italian representative in this coun- 
try delayed matters to such an ex- 
tent that at the signing of the Arm- 
istice the initial airplane was still 
awaiting its final tests at Dayton, 
Ohio. 

In 1918 construction work was 
started on several types of single- 
seater fighting planes, also on a num- 
ber of airplanes designed around the 
Liberty engine, but when the war 
ended only a few of the fighting 
planes had been delivered. 

To sum up America’s aeronautical 
activities in the World War: 


to 63 aviators. In addition to the 
491 enemy planes, confirmed, 354 ad- 
ditional planes were reported as 
destroyed, but these were not con- 
firmed. The number of enemy bal- 
loons reported destroyed was 87, of 
which 57 were confirmed. 


There were 43 aero squadrons on 
the front when the war ended, of 
which number 20 were single-seater 
pursuit squadrons, 17 observation 
squadrons and 6 bombardment squad- 
rons. Of the pursuit squadrons, 17 
were equipped with the French 
“Spads” and 3 with the British “Sop- 
with-Camels.” Eleven of the 17 ob- 
servation squadrons were equipped 
with “Salmsons,” 5 with American 
DeHavilands and one with the “Bre- 
guet A-2.” Eleven more squadrons 
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were equipped and ready to go to the 
front, and another 10 were being 
mobilized. Of the American units 
on the front, less than 25 per cent 
were equipped with American ma- 
chines, although 1,379 DeHaviland 
planes had been received in Europe 
and 740 sent to the zone of advance. 
The American planes overseas com- 
prised about 10 per cent of the en- 
tire Allied aircraft strength. Amer- 
ica was just starting to get warmed 
up in the matter of furnishing 
pilots and American-manufactured 
planes and engines before hostilities 
ceased, and little opportunity was 
afforded to demonstrate to the world 
that Yankee energy was ultimately 
bound to make itself felt. 

Military aviation continued under 
the supervision of the Signal Corps 
of the Army until the Spring of 1918. 
The progress made up to that time 
in building up an adequate air force 
and providing it with suitable equip- 
ment for service at the front ap- 
parently did not measure up to gen- 
eral expectations. Publicity given 
the aviation program had been en- 
tirely too extravagant. Criticism 
was abundant and bitter. Aviation 
officials were attacked and charged 
with negligence, misrepresentation 
and what not. President Wilson con- 
vened the Hughes Board to inquire 
into the situation. While the find- 
ings of this Board disclosed the fact 
that those in charge of the aviation 
program had performed their allotted 
tasks as well as could be expected 
under the extraordinary and unpre- 
cedented circumstances, President 
Wilson, nevertheless, on May 2lst, 
effected a radical change in the or- 
ganization of the Aviation Service. 
All aircraft activities were divorced 
from the Signal Corps, and two new 
aviation departments created—the 
Bureau of Military Aeronautics and 
the Bureau of Aircraft Production. 
Major-General Wm. L. Kenly, who 
at that time had just returned from 
France, was appointed as Director 
of Military Aeronautics, and Mr. 
John D. Ryan, the copper magnate, 
as Director of Aircraft Production. 


With the advent of peace, these 
two bureaus were consolidated under 
the title “Air Service” and placed 
under the charge of Major-General 
Charles T. Menoher, who commanded 
the 42nd (Rainbow) division over- 
seas. On October 4, 1921, General 
Menoher was succeeded by Major- 
General Mason M. Patrick, who ren- 
dered conspicious and efficient service 
during the War as Chief of Air 
Service, A.E.F. General Patrick 
remained at the helm until last De- 
cember. when he reached the statu- 
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tory retirement age, and was suc- 
ceeded by Major-General James E. 
Fechet, the present Chief of Air 
Corps. The Assistant Chief of Air 
Corps in Washington is Brig.-Gen- 
eral Benjamin D. Foulois, the 
pioneer Army aviator. 

The signing of the Armistice nec- 
essarily caused a halt in aircraft pro- 
duction activities. Slow in starting, 
this industry was in full swing when 
the war ended, in consequence of 
which large quantities of equipment 
of all kinds were in storage at vari- 
ous flying fields and depots in the 
United States. It was by no means 
an easy task to terminate all con- 
tracts for aircraft material, deter- 
mine what equipment would be 
needed for future, arrange for the 
disposition of supplies not needed, 
reduce the number of depots and 
flying flelds, and consolidate the aero- 
nautical activities of the army to 
keep in step with the future military 
policy of the nation. 

Faced with the necessity of oper- 
ating the Air Corps with the greatest 
economy possible, the Army rebuilt 
and reconditioned the large stock of 
war-built airplanes on hand at a 
fraction of the cost of new planes. 
For several years following the sign- 
ing of the Armistice the flow of 
government contracts for aircraft 
material was so meager that many 
aircraft manufacturers were forced 
to go out of business. The slump in 
the aircraft industry was but nat- 
ural, particularly with commercial 
aviation in the quiescent state that it 
was. Happily, with the recent revival 
of interest in aviation, many new 
aircraft concerns have sprung into 
existence, and for the first time 
since the war the outlook for the air- 
craft industry is promising. 

With the Dove of Peace released 
from bondage and hovering overhead, 
demobilization of the largest army 
in American history was imediately 
started. The war strength of the 
Air Service, comprising over 18,000 
officers and almost 135,000 enlisted 
men, dwindled down to approxi- 
mately 1,000 officers and 10,000 men. 
The wholesale discharge of person- 
nel, particularly enlisted men, placed 
upon the Air Corps the difficult task 
of securing men, sufficiently skilled 
in mechanics, to replace those who 
went back to civil life. 

The Army Reorganization Act of 
1920, which placed the Air Corps 
upon a definite military status, pro- 
vided for a force of 1516 officers and 
about 10,300 enlisted men. As a 
matter of fact, however, in the eight 
years which followed, neither the 
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cummissioned nor the _ enlisted 
strength reached these respective 
figures. At no time did the officer 
personnel reach the 1,100 mark, and 
the present enlisted strength hovers 
below the 10,000 mark. 

With the needs of the Air Corps 
being constantly brought to the at- 
tention of the public, through Con- 
gressional investigations, hearings, 
etc., Congress finally passed the Air 
Corps Act of 1926, authorizing a five- 
year expansion program, to be 
effected through five yearly incre- 
ments, and contemplating at the end 
of that period 1,650 commissioned 
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schools at Fort Sill, Okla., and Kelly 
Field, Texas. The school at Car- 
strom Field was subsequently moved 
to Brooks Field, Texas, where it still 
flourishes. Last year another pri- 
mary flying school was established 
at March Field, Riverside, Calif., 
where training activities were con- 
ducted during the war. All advanced 
flying training is now conducted at 
Kelly Field. 

Flying students, who while under- 
going training hold the status of 
cadets, upon successfuly completing 
the course at both the primary and 
advanced schools are rated as air- 
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officers, 15,000 enlisted men, includ- 
ing 500 cadets, and 1,800 serviceable 
planes, not including those of an ex- 
perimental nature. The name “Air 
Service” was changed to “Air 
Corps.” 

While it would seem on the surface 
that the Air Corps had made very 
little progress in securing the nec- 
essary: piloting personnel, this branch 
of the Military service has, neverthe- 
less, accomplished considerable in the 
way of establishing a potential re- 
serve of qualified pilots, now in civil 
life, who would prove a great asset to 
the country in a war emergency. 

Following the cessation of hostili- 
ties, the Air Corps initiated a pro- 
gram of training young men from 
civil life as airplane pilots, and for 
several years conducted a primary 
flying school at Carlstrom Field, Ar- 
cadia, Fla., and advanced flying 


plane pilots and awarded commis- ° 
sions as 2nd Lieutenants in the Air 
Corps Reserve. Quite a number of 
these graduates have passed the ex- 
amination for appointment in the 
Regular Army and joined the ranks 
of the Air Corps. Thus far, how- 
ever, the majority of the graduates 
have gone back to civil life, many to 
seek a career in the commercial aero- 
nautical game. 

The popularity of aviation among 
the youth of the country at this time 
is so great that the Air Corps can 
take care of but a fraction of those 
who make application for appoint- 
ment as Flying Cadet, the accommo- 
dations at the flying schools being too 
limited at present. It is expected 
that this situation will be consider- 
ably improved, however, when the 
new Training Center at Randolph 
Field, near San Antonio, Texas, is 
completed. 

Despite the many handicaps under 
which it labored, the Air Corps per- 
formed commendable work, both -in 
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the matter of self-improvement as a 
virtually new combatant branch of 
the Army, and in demonstrating to 
the public at large the wonderful po- 
tentialities of the airplane as a peace- 
time utility. Cooperating with the 
United States Department of Agri- 
culture, the Air Corps was instru- 
mental in directing attention to the 
fact that, in addition to its use as 
a military weapon, and as an agency 
for the rapid transportation of pas- 
sengers and goods, the airplane has 
many other uses. Army planes were 
utilized to patrol the great forests 
of the Northwest to detect forest 
fires; to spray poison powder over 
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Philippines the airplane was used to 
spray dust over agricultural fields 
suffering a veritable locust plague. 
The airplane did its work well. 

In relief work in such instances as 
floods, tornadoes, outbreaks of con- 
tageous disease, etc., the airplane has 
proved a veritable “Angel of Mercy.” 
Persons living in localities distant 
from adaquate hospital facilities 
were quickly transported via air to 
places where they could receive im- 
mediate treatment. The lives of many 
patients were saved through the 
speed and comfort which air trans- 
portation afforded. Medical supplies 
were time and again brought to 





A Curtiss Falcon, new Army at- 
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cotton plantations infested with the 
boll weevil, as well as alfalfa fields, 
orchards and other agricultural fields 
suffering from the ravages of vari- 
ous insect pests; to reforest stretches 
of territory, difficult to operate over 
by ordinary means, by casting tree 
seedlings from planes; etc. Experi- 
ments conducted in recent years of 
equipping planes with gelatine-cov- 
ered glass slides and flying them 
through various air currents to catch 
wheat rust germs enabled agricul- 
tural officials to trace the source of 
these germs and to institute meas- 
ures to eradicate their breeding 
places. It is safe to say that in a 
few years farmers will enjoy im- 
munity from the ravages of a wheat- 
destroying parasite which caused 
them much grief in the past. In the 


stricken areas where delays incident 
to other means of transportation 
would have proved fatal. Ice jams in 
rivers were bombed to prevent floods 
and consequent possible loss of life 
and great property damage; flooded 
districts were patrolled, urgent mes- 
sages, food and medicine being car- 
ried to aid in relief measures; 
searches were conducted for lost 
persons, etc. 

It is difficult to enumerate the 
many useful ways in which the air- 
plane had already been utilized in 
peace time, and more difficult to vis- 
ualize the many more possible uses it 
presents. Thousands of dollars were 
saved the Government in carrying 
out aerial photographing and map- 
ping projects for such non-military 
government bureaus as the Coast and 
Geodetic Survey, the Geological Sur- 
vey, the Bureau of Public Roads and 
the Forestry Service. It has been 
demonstrated beyond question that 
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aerial surveying possesses a great ad- 
vantage over the slow and tedious 
ground methods. The value of aerial 
photography was so well established 
that quite a number of commercial 
aircraft concerns are now engaged 
in this work. One concern in par- 
ticular, has embarked in the profit- 
able business of dusting cotton plan- 
tations by aerial methods. 

The Air Corps devoted itself un- 
tiringly towards the establishment of 
landing fields and airways systems 
throughout the country. Adequate 
landing facilities are the very life of 
aviation, and this work was prose- 
cuted with such vigor that at the 
present time all regular landing fields 
in this country have been mapped, 
as well as thousands of emergency 
landing fields. This work is now one 
of the functions of the Aeronautical 
Branch, U. S. Department of Com- 
merce. 

Planes taken over from the Air 
Corps by the Post Office Department 
paved the way for the present effici- 
ent system of air mail operation, 
lately taken over by commercial con- 
cerns. At various times Army pilots 
created outstanding records in air- 
plane performance which served to 
arouse public interest. Numerous 
long-distance flights have been made, 
and the continent has been spanned 
so often, not only by individual pilots 
but by groups of pilots flying in for- 
mation, that a transcontinental flight 
nowadays is a commonplace occur- 
rence. 

The personnel of the Air Corps is 
distributed among 18 flying fields in 
the United States and among several! 
flying fields in Hawaii, Panama and 
the Philippines. The largest con- 
centration points of Air Corps troops 
in the United States are at the two 
Primary Flying Schools at March 
and Brooks Fields; at the Advanced 
Flying School at Kelly Field, Texas; 
at Langley Field, Va., the headquar- 
ters of the 2nd Bombardment Group; 
at Selfridge Field, Mich., the head- 
quarters of the Ist Pursuit Group; 
at Fort Crockett, Texas, the head- 
quarters of the 3rd Attack Group; at 
Rockwell Field, Coronado, Cal., where 
another Pursuit Group is in process 
of formation; at Scott Field, Ill., the 
lighter-than-air station of the Air 
Corps, where the Balloon and Airship 
School is located; at Mitchel Field, 
N. Y., a post of strategic importance 
and the base of the 9th Observation 
Group; and at Chanute Field, Ran- 
toul, Ill., the headquarters of the Air 
Corps Technical School, where en- 
listed men are taught the various 
trades allied to aviation, such - as 
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those of airplane and motor mechan- 
ics, welders, carpenters, radio me- 
chanics and operators, aerial photog- 
raphers, parachute riggers, etc. 

All the pursuit aviation activities 
in the United States are concentrated 
at Selfridge and Rockwell Fields. 
The several types of Pursuit planes 
now in use are the most efficient that 
aeronautical engineers have thus far 
been able to devise. These small 
single-seaters are speedy, exceed- 
ing maneuverable, and possess a 
high rate of climb. The mission of 
Pursuit Aviation is mainly against 
enemy aircraft, though occasionally 
operations are conducted against 
ground forces. The Pursuiters’ job 
is to clear the air of enemy aircraft, 
particularly hostile pursuit, and al- 
low the observation and bombard- 
ment planes to do their work. Pre- 
vious to the advent of the present 
PW-9 and P-1 types, the Air Corps 
was handicapped through the lack of 
satisfactory types of single-seater 
fighters. At this time, however, the 
Army pursuit planes are second to 
none in the world. 

While bombardment aviation ac- 
tivities in this country are now con- 
fined to Langley Field, Va., it is 
planned to station another bombard- 
ment unit at March Field, Calif., 
when the new Air Corps Training 
Center (Randolph Field) is com- 
pleted. Bombardment aviation is 
what its name implies—bombing, the 
main purpose being to drop bombs 
on predetermined objectives. The 
bombardment type of plane has not 
yet reached standardization, and the 
Air Corps is conducting experiments 
with single and multiple-engined 
types to determine which is more 
suitable to its purpose. 

Attack Aviation, represented by 
the 3rd Attack Group at Fort 
Crockett, Texas, is a post war de- 
velopment, it having been discovered 
during the course of the great con- 
flict that airplanes armed with ma- 
chine guns and personnel bombs 
could be used with considerable effect 
upon troops and convoys. Because 
of the nature of its mission, the at- 
tack airplane flies at a low altitude 
to perform more effective “straffing” 
ef troops, machine gun nests, con- 
voys and other ground targets. The 
types of planes now used by the 3rd 
Attack Group are of recent design 
and construction, and therefore are 
modern and up-to-date. 

The one Observation Group of the 
Air Corps has its headquarters at 
Mitchel Field, N. Y., where two 
squadrons are stationed. Individual 
observation squadrons are stationed 
at several other flying fields in the 
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United States. The purpose of Ob- 
servation Aviation is to secure infor- 
mation. Two-seater airplanes are al- 
most invariably used, and it is gen- 
erally necessary to carry camera and 
radio equipment. Observation pilots 
are only supposed to put up a defen- 
sive battle, their main business being 
to return to their home base with 
the information obtained. 

Military airplanes are at the pres- 
ent time confined to the four main 
types above mentioned (Pursuit, 
Bombardment, Attack and Observa- 
tion). It is now two years since the 
Curtiss JN training plane, fondly 
alluded to as the “Jenny,” was 
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Loening amphibian of the type 
used by the army on the 
South American flight. 








wholly retired from service to make 
room for the new PT-1, now used by 
primary flying students at Brooks 
and March Fields. The war-time 
DeHaviland—“DH” for short—pow- 
ered with the Liberty engine, is still 
in use to a limited extent. The stock 
of this now ancient observation plane 
is running low, and. it is a question 
of only a short time until one will 
have to visit a museum to see it. 
The Air Corps, however, made good 
use of the DH. As the years went 
on several modifications were made 
in the plane, principally in improv- 
ing its strength by the substitution 
of a metal fuselage. The “Old Re- 
liable” Liberty-12 engine, which also 
underwent modifications and refine- 
ments—many of them—made pos- 
sible a tong list of wonderful achieve- 
ments by Army pilots. The “Lib 
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erty” has had its day, however, and 
is gradually passing out of the pic- 
ture to make room for the superior 
Curtiss D-12 engine. 

The new observation planes now in 
use are the Douglas O-2, the Curtiss 
O-1 and the Loening Amphibian, the 
latter type being capable of landing 
on or taking off from either land or 
water. It is an ideal type for use in 
our insular possessions where con- 
siderable over-water flying is neces- 
sary. 

A new advanced training plane, 
the AT-5, considerably more speedy 
and maneuverable than the primary 
type, is used at the Advanced Flying 





School. Several types of transport 
planes are also being used by the 
Air Corps to carry personnel and 
supplies, one being a Douglas C-1 
and another the Fokker C-2, the 
latter the type which carried Lieuts. 
Maitland and Hegenberger success- 
fully across half of the Pacific Ocean 
to Hawaii. 

Prior to the introduction of the 
Keystone LB-5, the Air Corps bom- 
bardment pilots utilized the Martin 
twin-engined bomber and another of 
a similar type, called the NBS-1. 
While these planes are still in use, 
their days are numbered and they 
are slated to share the same fate as 
the “Jenny” and the “DH.” It will 
thus be seen that the Air Corps has 
reached the stage where it is now 
using modern type airplanes which 
are faster, safer and more desirable 
in every way than the old war types 
—a situation which has to no small 
extent increased the morale of the 
flying personnel. 

From the very beginning the Air 

(Gontinued on page 114) 
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Twenty Years 
0 
Naval Aviation 





Latest type of Navy patrol plane, a PN-11 flying boat, taking off. 
By Rear Admiral William A: Moffett, U. S. N. 


Chief of the Bureau of Aeronautics, Navy Department. 


twenty years ago, the United 

States Navy first took official cog- 
nizance of aviation. Orville Wright 
waz demonstrating his plane to a 
number of government officials at 
Fort Myer, Va., and Lieutenant G. C. 
Sweet, U. S. N., and Naval Construc- 
tor McIntee, U. S. N., were detailed 
by the Navy Department to act as 
observers. It was on this occasion 
that Mr. Wright established a 
world’s record for duration, remain- 
ing in the air for one hour, two min- 
utes and fifteen seconds. The two 
naval observers were very enthusias- 
tic over this performance and imme- 
diately suggested that an airplane be 
equipped with pontoons, which, if 
successful, would greatly improve its 
adaptability for naval use. How- 
ever, their recommendation was not 
carried out. Two years later, Cap- 
tain W. I. Chambers, U. S. N., then 


|: September, 1908, a little over 


on duty in the Bureau of Equipment, 
Navy Department, acted in the ca- 
pacity of official observer at the avia- 
tion meets held at Belmont Park, N. 
Y., and at Halethorpe, just outside 
of Baltimore, Md. Captain Cham- 
bers was very much impressed with 
the skill of the pilots and the dura- 
bility and maneuverability of the 
planes demonstrated. Practically 
alone in his belief that the Navy 
needed aviation, Captain Chambers 
felt that this attitude of others would 
be changed somewhat if a convincing 
demonstration could be brought di- 
rectly to the attention of the Navy in 
general. With this in mind he ap- 
proached the Wright Company with 
the proposal that they fly one of their 
planes from the deck of a battleship. 
The Wrights declined to make such 
a flight so the matter was then taken 
up with the Curtiss Company who 
agreed to make the attempt. Ar- 


rangements were completed, Mr. Eu- 
gene Ely selected as pilot, and on 
November 14, 1910, the flight was 
made from a platform constructed 
on the bow of the U. S. S. Birming- 
ham at Hampton Roads, Va. There 
were many Army and Navy officers 
and other government officials pres- 
ent and each left the scene with an 
entirely new idea—the possibility of 
Naval Aviation. 

Mr. Curtiss, taking advantage of 
the profound impression which this 
flight had made, offered to teach a 
naval officer to fly, free of charge, as 
no funds were available for such in- 
struction. His offer was gratefully 
accepted and in December, 1910, 
Lieutenant T. G. Ellyson, U. S. N., 
was ordered to report to the Curtiss 
Camp at San Diego, California. 

The potential value of aviation to 
the Navy was brought out more 
forcibly the following month when 
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Mr. Ely landed on a platform built 
on the stern of the U. S. S. Penn- 
sylvania anchored in San Francisco 
Harbor and a few minutes later took 
off from the platform and returned 
to his base. 

In addition to learning to fly, a 
task difficult enough at that time, 
Lieutenant Ellyson was assisting 
Glenn Curtiss in experiments on a 
hydroplane attachment. Together 
they succeeded in perfecting such an 
attachment and Glenn Curtiss dem- 
onstrated the device by landing in 
the water alongside the Pennsyl- 
vania, His plane was _ hoisted 
aboard, hoisted out into the water 
again, the take off made from the 
water and the plane flown back to the 
base. Needless to say, this flight, 
in addition to the convincing demon- 
strations of Mr. Ely, greatly stim- 
ulated interest in Naval aviation, 
both in this country and abroad, and 
in reality, our active participation in 
aviation may be said to date from 
that time. 

In the meantime, Captain Cham- 
bers had thoroughly investigated 
every phase of aviation and recom- 
mendations had been made to Con- 
gress. As a result, an appropriation 
of $25,000 for aviation was included 
in the 1911-1912 Naval Appropria- 
tion Act, and in March, 1911, Cap- 
tain Chambers was detailed to the 
Bureau of Navigation and directed 
to devote his entire time toward the 
establishment of a naval aviation 
service. The majority of officers in 
the various Bureaus in the Navy De- 
partment were not convinced that 
aviation could be of any possible use 
to the Navy and many regarded it 
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Rear Admiral W. A. Moffett, 
U. S. N. 





merely as a dangerous plaything. As 
the cooperation of these Bureaus was 
absolutely essential, the new assign- 
ment proved to be an exceedingly 
difficult one. 

In the spring of 1911, Lieutenant 
John Rogers, U. S. N., Lieutenant 
John Towers, U. S. N., and Ensign 
V. D. Herbster, U. S. N., were de- 
tailed to aviation duty and sent to 
the Curtiss and Wright camps for 
instruction. One Wright and two 
Curtiss planes were purchased, a 
camp set up at Greenburg Point, 
near Annapolis, Md., and the first 
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Naval Aviation organization began 
operating. During the summer of 
that year, Lieutenant Ellyson made 
the first flight in a naval seaplane, 
being launched from a suspended 
cable. 

From 1911 on, Naval aviators con- 
tributed much to the world’s history 
of aviation. Progress was rapid and 
many notable flights were made, 
among which were Lieutenant John 
Rodgers’ flight from Annapolis to 
Washington, D. C., from Washing- 
ton to College Park, Md., and then 
to Baltimore and Havre de Grace and 
back to Annapolis; Lieutenants Elly- 
son and Towers’ flight from Annap- 
olis to Fortress Monroe, Va., and 
return, and Lieutenant Towers’ es- 
tablishing of a world’s endurance 
record for seaplanes by remaining 
in the air six hours and ten minutes. 

Naval constructor H. C. Richard- 
son, U. S. N., Lieutenant (jg) G. 
Chevalier, U. S. N., Lieutenant (jg) 
P. N. L. Bellinger, U. S. N., Lieuten- 
ant (jg) W. D. Billingsley, U. S. N., 
First Lieutenant A. A. Cunningham, 
U. S. M. C., and First Lieutenant B. 
L. Smith, U. 8S. M. C., were detailed 
to aviation duty in 1912. These six 
officers brought the total to ten at- 
tached to this duty. 

The first catapult was designed at 
the Naval Gun Factory in Washing- 
ton, D. C., in 1912. The trial shot, 
with Lieutenant Ellyson as pilot, was 
unsuccessful and the complete pro- 
ject was turned over to Constructor 
Richardson with the order that he 
“make it work.” He did. The cata- 
pult was redesigned and _ three 
months later was ready for test. 
Again Lieutenant Ellyson was se- 
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lected as the pilot and on October 12, 
1912, the first successful catapult 
launching was accomplished. 
Another achievement worthy of 
note which occurred in 1912 was the 
construction of the aerodynamical 
laboratory or wind tunnel at the 
Navy Yard, Washington, D. C., under 
the supervision of Naval Construc- 
tor D. W. Taylor. This tunnel was 
built immediately after the purchase 
of the Navy’s first plane and the 
aerodynamical data obtained through 
its use has been of great value. 


In connection with the aeronaut- 
ical laboratory, a model basin was 


if 





Lt. Ellyson about to make a test 
flight from a wire launching de- 
vice in a Curtiss pusher. 
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when Lieutenant Bellinger flew a of the Board and a policy was out- 
Curtiss seaplane to an altitude of lined. One of their important recom- 
6,200 feet in 45 minutes. A little mendations was that an aviation 
later, First Lieutenant B. L. Smith, training station be established at 
U. S. M. C., made the first successful Pensacola, Florida. This was ap- 
flight in an amphibian by taking off proved and the first U. S. Naval Air 
from the water, landing on a field Station was built on the site of the 
and again alighting on the water. abandoned Navy Yard at Pensacola, 

When the Fleet went south in Jan- Florida, in January, 1914. All avail- 
uary, 1913, for the annual winter able aeronautical material, air- 
maneuvers, Naval Aviation accom- planes and pilots were ordered to 
panied it aboard a collier. This unit, Pensacola and Commander Mustin, 
under the command of Lieutenant U. S. N., placed in command. 





constructed and the necessary instru- 
ments secured with which to obtain 
data pertaining to floats and hulls. 
Naval Constructor Richardson con- 
ducted a series of tests on model sea- 
plane floats which gave the world the 
first scientific data on this subject. 
From these experiments were evolved 
floats and hulls of radically different 
lines from those in use at the time. 
The progress of seaplane construc- 
tion was aided materially through 
the use of floats designed by this 
officer. 

Naval Constructor J. C. Hunsaker 
made a study of European aviation 
during the summer of 1912 and upon 
his return to the United States was 
ordered to the Massachusetts Insti- 
tute of Technology where he installed 
a wind tunnel and established a 
course in aeronautical engineering. 

Another world’s record for sea- 
planes was broken during this year 


Towers, was based ashore at Guan- 
The entire time on the ment operated again with the Fleet. 
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southern cruise was spent in experi- 
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ments and tests pertaining to the 
coordination of aircraft with Fleet 
operations, and upon the return of 
the unit to its base at Annapolis, the 
fact that airplanes could perform 
such duties as scouting and locating 
mine fields and submarines had been 
practically demonstrated. The great- 
est benefit derived from the cruise 
was in bringing the possibilities of 
aviation to the attention of a num- 
ber of officers who had not previously 
had an opportunity to see for them- 
selves that it could do constructive 
work for the Navy. 

Five additional officers, Lieutenant 
(jg) J. D. Murray, U. S. N., Second 
Lieutenant William MclIlvane, U. S. 
M. C., Lieutenant (jg) Saufley, U. S. 
N., Lieutenant (jg) Stoly, U. S. N., 
and Ensign W. D. Lamont, U. S. N., 
became Naval Aviators in 1913. 

Aviation having made such prog- 
ress, the Secretary of the Navy ap- 
pointed a board in October, 1913, to 
make a careful study of the needs 
for an aeronautical organization 
within the Navy. Captain W. I. 
Chambers was appointed Chairman 


A year later the aviation detach- 


Two planes with complete equipment 
were sent aboard the U. S. S. Missis- 
sippi which was ordered to Vera 
Cruz, and another attached to the 
U. S. S. Birmingham which was sent 
to Tampico, all three planes being 
used in connection with the occupa- 
tion of Vera Cruz in April, 1914. 
The aviation detachment, especially 
that attached to the U. S. S. Missis- 
sippi, performed yeoman service and 
although not equipped for land op- 
erations made many scouting flights 
over the trenches in and around the 
city of Vera Cruz. Reports brought 
in by these scouting missions did a 
great deal toward the coordination 
of Army and Navy activities. 

In the spring of 1912, Glenn Cur- 
tiss had a number of experimental 
projects on hand and as but few 
pilots were available it was arranged 
that Lieutenant Towers would, in ad- 
dition to his other duties, do as much 
of this experimental flying as pos- 
sible. During the next year and a 
half he did practically all of the fly- 
ing of this nature that was done by 
the Curtiss Company. Many types 
of floats and pontoons were tested, 
discarded, or improved; the present 
day overhanging wing was tried out 
and found to be desirable and what 
was probably the most important— 
dual control was developed during 
this period. 

While Curtiss and Towers were 
closely associated, they often talked 
of the possibility of building a plane 
capable of making a trans-Atlantic 
flight and in February, 1913, Mr. 
Curtiss wired Lieutenant Towers 
that he believed he could build such 
a plane and asked the Navy Depart- 
ment to order Towers to Hammonds- 
port, N. Y. Mr. Curtiss’ request 
was approved and together they de- 
signed and started construction of 
the twin engined flying boat “Amer- 
ica.” The outbreak of the World 
War at this time put a decisive end 
to that project but much very valu- 
able data had been obtained which 
is the basis of present day “big- 
boat” development. 

During the year 1914, Ensign C. 
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K. Bronson, U. 8. N., Ensign W. A. 
Edwards, U. 8S. N., Lieutenant Ken- 
neth Whiting, U. S. N., Lieutenant 
E. H. Maxfield, U. S. N., Ensigns 
E. O. McDonnell, Wadleigh Capehart, 
E. W. Spencer, H. T. Bartlett and 
George D. Murray were ordered to 
aviation duty. Since that time, regu- 
lar classes, each larger than the 
preceding one, have been trained. 

The first Navy designed seaplane 
was constructed at the Washington 
Navy Yard in 1915. Naval Construc- 
tor Richardson designed the plane, 
supervised the construction and 
tested it personally. The general ap- 
pearance was similar to our present 
bombing type. It was equipped with 
two engines, one turning to the right 
and one to the left to offset torque; 
balanced contro] surfaces were used 
and three floats installed instead of 
the conventional one or two used in 
modern construction. 

While the entire Navy was faced 
with the problem of expansion in 
1917 at the declaration of war, the 
situation in the flying branch was 
particularly acute as aviation was 
comparatively new and quantity pro- 
duction of airplanes was practically 
unknown. Due to limited facilities 
and the fact that the Navy required 
fewer planes, the aircraft manufac- 
turers were more interested in filling 
Army contracts than they were in 
building airplanes for the Navy. In 
order to insure our requirements be- 
ing met at least partially, it was de- 
cided that a Naval Aircraft Fac- 
tory should be built as soon as pos- 
sible. This plant would serve twv 
purposes, one, to produce airplanes, 
and the other, to provide facilities 
for the experiments necessary to 
every phase of aeronautics, especial- 
ly in this case where time was most 
important. 

The first ground was broken four 
days after the contract was let on 
August 6, 1917, machinery was in- 
stalled in Oetober, and the factory 
stood entirely completed on Novem- 
ber 28th, ofe hundred and ten days 
later. The building was four hun- 
dred feet square and was completed 
in every detail necessary to the man- 
ufacture of aircraft. Shortly after 
the completion of the main factory 
the aviation program was quad- 
rupled, additional space and machin- 
ery were required, and several addi- 
tions, covering four or five times the 
space of the original plant, were 
completed a few months later. Suffi- 
cient skilled workmen and trained 
aviation engineers were not to be 
had, and hence production was com- 
paratively slow at first while the 
personnel was undergoing training. 
Considering this, the output of the 


Popular Aviation 


factory was extremely creditable. 
One hundred and eighty-three twin 
engine flying boats had been deliv- 
ered at the time the armistice was 
signed. 

On the date war was declared we 
had only one Naval Air Station, lo- 
cated at Pensacola, Florida, and a 
total of 38 naval aviators and 163 
enlisted men. On November 11, 
1918, twenty-one schools and stations 
were in operation in the United 
States and two thousand eight hun- 
dred and thirty-five officers and 
thirty thousand six hundred ninety- 





Flying boat being catapulted 
from U. S. S. North Carolina, 
November, 1915. 








three enlisted men were attached to 
the aviation establishment. Of this 
number, one thousand, two hundred 
and thirty-seven officers, and sixteen 
thousand, two hundred eighty-seven 
enlisted men were sent overseas. 

A total of twenty-two aviation 
bases were established abroad and 
several others were under construc- 
tion at the end of the war. Twelve 
of these were in operation in France. 
The first American patrol of the 
French Coastal Unit was made at Le 
Croisic on November 13, 1917, and 
the last at Brest, on December 3, 
1918, when the Presidential Convoy 
was met and escorted into port by 
American planes and dirigibles. The 
French Coastal Unit operating for 
an effective period of nine months, 
sighted twenty-seven submarines, at- 
tacked twenty-five, damaged twelve 
and probably sank four. In addition, 
Navy planes from the French Sta- 
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tions discovered and destroyed a 
large number of drifting mines. Es- 
corts to convoys were provided and 
scout patrols were maintained as a 
matter of regular routine, and in ad- 
dition to this a section of planes 
was kept in readiness to proceed to 
any point in the vicinity where sub- 
marines had been ‘reported. 

Seven stations were established in 
the British Isles and during the war 
our patrol planes there flew more 
than forty thousand miles. Seven 
submarines were sighted and 
bombed, two of which were known to 


have been badly damaged, but the 
results of the bombing of the other 
five are not known. 

Three Air Stations in Italy were 
taken over by the Navy, one of 
which was a training station. Ex- 
tended operations were conducted 
from the second, while the third was 
not completed when the armistice 
was signed. In addition to subma- 
rine patrols over the Adriatic, many 
bombing missions were carried out 
against the Austrian Naval Base at 
Pola. 

Eight landplane squadrons were 
sent to northern France and operated 
with the British against the sub- 
marine bases in Belgium. Later, 
when these bases were abandoned, 
bombing raids were directed against 
objectives behind the German lines 
at Steinbrugge, Bruge, Ghent, Thielt, 
etc. The eight squadrons were desig- 
nated the Northern Bombing Group, 
comprising four squadrons of night 
bombers operated by Navy personnel 
and four squadrons of day bombers 
operated by Marines. 
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Curtiss pusher amphibian. 








The Marines took the first step to- 
ward the inception of aviation in 
their Corps by ordering Lieutenant 
A. A. Cunningham, U. S. M. C., to 
duty involving flying on May 21, 
1912. Lieutenants B. L. Smith, L. T. 
Evans, R. S. Geiger and William 
MclIlvane were later assigned and at 
the outbreak of war Marine Corps 
aviation was made up of these five 
officers and thirty enlisted men. The 
same war time expansion found 
necessary in the other branches, ap- 
plied as well to Marine Aviation and 
as a result it consisted of 282 officers 
and 2,180 enlisted men at the cessa- 
tion of hostilities. 

The “Marine Aeronautic Com- 
pany” was organized in May, 1917, 
and began training at the Phila- 
delphia Navy Yard. Some months 
later the unit was divided into two 
groups; the first, which retained the 
original designation, was ordered to 
Cape May, N. J., and in December, 
1917, to Ponta Delgada, Azores, 
where submarine patrols were flown 
until the end of the war. The second 
was designated as the “First Avia- 
tion Squadron,” and ordered to 
Mineola, Long Island, where it 
trained with the Army until Janu- 
ary, 1918, when it was ordered to 
Gerstner, also an Army Field, at 
Lake Charles, Louisiana. In March, 
1918, it was transferred to Miami, 
Florida, where four squadrons be- 
gan intensive training for assign- 
ment with the Northern Bombing 
group in France. 

An interesting point in connection 
with these Marine aviators was that 
although they were qualified pilots 
and had soloed while stationed at 
Mineola, and had passed the “Re- 
serve Military Aviator’s Test,” they 
could not be considered Militarv 
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Aviators because they had no con- 
nection with the Army, and the Navy 
refused them Naval Aviators desig- 
nations as they had not flown sea- 
planes. However, after arriving in 
Miami, the First Squadron passed 
the necessary tests at the Naval Air 
Station at that place and became 
Naval Aviators some months after 
qualifying on landplanes. 


In August, 1918, the four squad- 
rons arrived in France and until 11 
November, suffered four casualties, 
shot down eight enemy planes and 
dropped 5,200 pounds of bombs on 
57 raids over the lines. 


The memorable flight of the NC 
boats in 1919 was the culmination of 
plans laid during the war when there 
was an urgent need for flying boats 
overseas for patrol and scouting mis- 
sions, and all available space on 
transports and commercial ships was 
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being used to carry necessities to our 
troops. It was practically impossible 
to ship the flying boats then under 
construction as they were very large, 
hard to handle, and required a great 
deal of space on board a ship. 

As a solution to the problem, it 
was suggested that they be flown to 
England via the Azores and Spain. 
This plan was adopted but the Arm- 
istice removed the necessity for 
carrying it out. The Navy was con- 
fident that the new NC’s were capable 
of. accomplishing such a flight so 
preparations went forward with one 
division of these planes, und on May 
16, 1919, the NC1, NC3 and NC4 
took off from Trepassey, Newfound- 
land, under the command of Com- 
mander John H. Towers, U. S. N. 
Encountering a heavy fog, the NCl 
and NC3 landed near the Azores to 
determine their positions but the 
heavy seas prevented their taking off 
again. However, the NC4, with 
Lieutenant Commander A. C. Read, 
U. S. N., in command, reached 
Horta on May 17th, took off on the 
20th, and arrived in Ponta Delgada 
two hours later. She left the 
Azores on May 27th and arrived in 
Lisbon, Spain, the same day. The 
final leg of the flight was completed 
four days later when the NC4 arrived 
at Plymouth, England, on May 31st, 
the first airplane to fly across the 
Atlantic ocean. 

The Navy purchased its first air- 











Ely making first landing on the 
deck of a battleship, Jan. 18, 
1911. The shif was the U.S. S. 
Pennsylvania, and the platform 


was 32x27 feet. 
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ship, a non rigid, in 1915. It was 
completed and delivered two years 
later but when tested was found to 
be too heavy and was soon dis- 
mantled. A design for a “B” type 
patrol airship which had a twelve 
hours’ cruising radius was then ap- 
proved by the Secretary of the Navy. 
The original plan called for the pur- 
chase of one of these ships, but six- 
teen were ordered as they would be 
needed if war was declared and the 
ontracts could be altered if foreign 
relations became less acute. All six- 
teen were delivered during the lat- 
ter part of 1917 and the first six 
months of 1918. They were used for 
the training of airship personnel and 
coastal patrol, flying approximately 
400,000 miles on this duty. An air- 
ship of more advanced type was de- 
signed early in 1918 and a contract 
iet for thirty. These “C” ships, of 
which ten were delivered before No- 
vember 11, 1918, were larger, faster 
and in all very satisfactory, exceed- 
ing in many respects the perform- 
ance expected of them. One of this 
group established a record by flying 
1,022 nautical miles in twenty-five 
hours and fifty minutes. 

In close succession followed the 
‘D,” “E,” and “F” types, each being 

modification of previous types 
though not differing radically from 
them. A “G” type, to be much larger 
than any previous non-rigids, was 
designed but never built as rigid con- 
struction was then adopted for large 
airships. The last of the Navy’s non- 
rigids were designated the “J” ships, 
two of which are now being used for 
training purposes. 








Navy single-seater fighting 
plane. 
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With the plans of the German L-49, 
and other information as a guide, the 
U. S. S. Shenandoah was designed 
by the lighter than air technical 
staff of the Navy, under the 
supervision of Commander J. C. 
Hunsaker, U. S. N. The ship was 
constructed at the Naval Aircraft 
Factory, Philadelphia, assembled at 
the Naval Air Station, Lakehurst, 
New Jersey, and went into commis- 
sion in October, 1923. Before she 
was destroyed by a severe storm over 
Ohio in September, 1925, she made 
many notable flights, including one 
to the west coast and return. 

In connection with the reparations 
program at the end of war, it was 
agreed that Germany should build a 
large rigid airship for the United 
States. So at the Zeppelin plant in 
Freidrichshafen, the LZ-126 was 
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Naval Aeronautics Station at 


Pensacola, Fla., March, 1914. 








constructed, with Commander Gar- 
land Fulton (CC), U. S. N., inspec- 
tor in charge. The first tests were 
made in September, 1924, and the 
following month, the LZ-126, manned 
by a German crew, was flown from 
Friedrichshafen to Lakehurst, a dis- 
tance of 5,000 miles in 80 hours. 
Shortly after arriving there her 
original designation, which signified 
that she was the 126th ship to be 
built by the Zeppelin Company, was 
changed, and she was christened “U. 
S. S. Los Angeles” and assigned to 
the Navy. The Los Angeles has 
been in service for four years and 
in that time has made numerous 
flights, several of them particularly 
worthy of note: she has flown to 
Bermuda, Panama, and San Antonio; 
landed on the deck of the aircraft 
carrier Saratoga demonstrating the 
feasibility of refueling at sea; she 
has calibrated all radio compass 
stations on the Atlantic coast, and 
has been the subject of countless ex- 
periments, all tending to increase 
activities in the lighter than air field, 
one of the most important results be- 
ing the development of new and more 
efficient handling facilities. 

The two new large dirigibles re- 
cently contracted for are a direct re- 
sult of the country’s interest in 
lighter-than-air aeronautics kept 
alive by the operation of the Navy’s 
rigids, Shenandoah and Los An- 
geles. The contract for the two 
new ships was let to the Goodyear- 
Zeppelin Company, Akron, Ohio. 
Each will have a volume of 6,500,000 
cubic feet capacity; will be 785 feet 
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long, 182.9 feet in diameter, 146.5 
feet high, have a total of 4,480 horse- 
power, and a maximum speed of 72.8 
knots. Provision has been made to 
carry a small number of fighting 
planes aboard each airship. 
Immediately following the world 
war, Naval Aviation was faced with 
some of the most serious difficulties 
of its rather short career. Many 
pilots and skilled mechanics were 
leaving the service and Air Stations 
were being dismantled or left with 
merely skeleton crews to carry out 
routine operations. It was generally 
felt that additional types of aircraft 
were needed to supplement the strik- 
ing forces of the fleet and that patrol 
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Navy torpedo plane. 








planes, our only well developed type 
at that time, were not sufficient. No 
means had been evolved to take 
planes to sea. Consequently, it was 
decided to experiment with the col- 
lier Jupiter, the first electrically 
driven ship in the United States 
Navy, and convert her into an air- 
ship carrier. The Jupiter was 
reehristened the U. S. 8S. Langley 
in 1922, when she went into commis- 
sion. An arresting device, similar 
to that aboard the Langley, had 
been set up at Hampton Roads, Va., 
and the carrier pilots trained in this 
way for deck landings. Although the 
Langley was and is an experimen- 
tal project, the data obtained proved 
valuable toward the conversion of our 
two new carriers the U. S. S. Sara- 
toga and U. S. S. Lexington. These 
ships were originally laid down as 
cruisers but during their construc- 
tion were converted into carriers in 
connection with the Washington 
Treaty for the Limitation of Arma- 
ment. They went into commission 
during the latter part of 1927 and 
joined the fleet early in 1928. The 
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U. S. S. Lexington and Saratoga are 
888 feet long, 106 feet wide, each 
has a speed of 33.5 knots and is 
driven by motors of 180,000 horse- 
power. Both ships can operate ap- 
proximately 75 airplanes and each is 
a self contained, completely equip- 
ped floating aviation base. 

The first turntable catapult was 
constructed and installed on the U. 
S. S. Maryland in 1921. Three 
additional catapults of this type were 
ordered after the U. S. S. Maryland 
tests and before these were complet- 
ed an order for twenty more was 
placed. As a result, each battleship 
and cruiser in the United States 
Navy today carries its complement 





of aircraft, with planes always 
ready to be launched from modern, 
efficient catapults. 

President Coolidge appointed a 
Board in September, 1925, for the 
purpose of deciding the best applica- 
tion of aircraft in National Defense. 
As a result of this Board the Five 
Year Building program for Naval 
Aviation was evolved. The Bill cre- 
ated the new position of Assistant 
Secretary of the Navy for Aero- 
nautics, authorized the construction 
of two large rigids and one small, all 
metal airship. One thousand modern 
planes were to be on hand at the end 
of the five year period with sufficient 
personnel to operate them. This 
legislation has had a most important 
bearing on the future of Naval Avia- 
tion as it has provided a definite goal 
to be attained. 

One of the most important post 
war achievements is the development 
of the air-cooled engine. This power 
plant, lighter than the water cooled 
type, gives much better performance 
and eliminates the possibility of 
forced landings due to broken water 
connections, radiator leaks and de- 
fective water pumps. Commander 
E. E. Wilson and Lieutenant Com- 
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mander B. E. Leighton, working in 
conjunction with the manufacturers, 
were largely responsible for the de- 
sign of these engines. Aircooled 
power plants, ranging from 200 to 
550 h.p. are now standard equipment 
in the Navy and are installed in 
every service type of plane in opera- 
tion. Another noteworthy advance 
is the substitution of metal alleys for 
wood construction. Metal is lighter, 
stronger, does not deteriorate so 
quickly, and affords far greater pro- 
tection to the pilot and passengers in 
the plane, in case of a crash. 

Self starters, principally of the in- 
ertia type, are now installed in all 
engines, thus saving time, labor, and 
affording added safety to operating 
personnel. 

Other developments covering 
every angle of aircraft construction 
have been incorporated in our planes. 
A glance at the list of airplane 
world records will readily convince 
the most skeptical that our aircraft 
compare favorably with those of any 
country and that the time and money 
expended on them has not been in 
vain. Of 69 records, exclusive of 
those for light planes, 24 are held by 
the United States and of this num- 
ber 19 were established by the Navy. 
Of thirty-six seaplane records estab- 
lished, eighteen are held by Naval 
aviators. It should be noted that 
these records were made with service 
types of planes and that every type 
of flying is included, as the records 
range from altitude and speed for 
various distances with no load, to 
endurance flights with loads up to 
4,400 pounds. 

At the present time there are five 
types of planes in use in the Navy, 
namely; fighting, observation, tor- 
pedo, patrol and training. Each has 
its specific duty to perform and is 
designed especially for that duty. In 
this connection I might add that fea- 
tures of design for Navy planes dif- 
fer radically from those applied to 
military and commercial aircraft. 
Large patrol flying boats are often 
called upon to land and take off in 
heavy seas, hence they must be of 
very rigid .construction. Fighting, 
observation, and torpedo planes are 
carried on board ship and are subject 
to the additional strains of being 
catapulted and landing into arresting 
gear. Consequently, they must be of 


sufficiently rigid construction to 
withstand being operated in this 
manner. 


It may be said literally that avia- 
tion goes to sea with the Fleet. Air- 
planes are carried on 387 ships, in- 
cluding battleships, cruisers, aircraft 
carriers and tenders. Aviation par- 

(Continued on page 113) 
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The “Future of the Air--Mail 


HE future of the Air-Mail 
| Service is very promising. The 
outlook for its expansion is 
bright. The Air-Mail Map of the 
United States is undergoing con- 
tinual and almost daily changes— 
representing accessions to the exist- 
ing network of aerial-mail transpor- 
tation lines. Already, approximately 
65,000,000 persons of this country or 
more than one-half of the entire 
population are direct beneficiaries of 
this advanced method of postal trans- 
portation. I predict that within two 
years every city with a population 
of 50,000 will have direct access to 
one of these air-mail routes. 

The Air-Mail Service of the future 
will transport large volumes of mail 
at night. Distribution of these let- 
ters and packages will be effected in 
the air—thus introducing the Air 
Post Clerk. This newly titled postal 
worker will occupy a position cor- 
responding to that of Post Office, 
Sea Post and Railway Mail Clerks. 
The only difference between his job 
and that of his conventional fellow 
worker is his mode of travel—dis- 
tributing mail while speeding on 
wings, if you please! The quarters 
and facilities of the Air Post Clerk 
will not vary widely from those of 
the older mail-distributing services. 

Aircraft manufacturing companies 
have already submitted to the Post 
Office Department blueprints neces- 
sary to the distribution of mail dur- 
ing an airplane’s course of flight. 
This and other demands indicate 
that the future Air-Mail Service will 
require flying machines of enlarged 
carrying capacity. These larger air- 
planes will transport from one to two 
tons of postal matter, the Air Post 
Clerk, and passengers. Inevitably, 
this increased air transportation is 
bound to deprive the Railway Mail 
Service of some of its present postal 
tonnage, thus releasing much space 
in the postal cars of our railroad 
transportation systems. 

Obviously, this loss of revenue to 
the railroads will be met, in part at 
least, by the railway companies 
recognizing this new mode of trans- 
portation—taking the airplane into 
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By Hon. W. Irving Glover 


Assistant Postmaster General 


partnership with the railroad, as it 
were. This coalition is already ap- 
parent between some of the railway 
systems and air transportc 
The railroads—unh 
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future will reveal that sooner or 
later this daily load is bound to take 
mail away from our railway mail 
service. And, of course, a deeper 
view into the future will reveal that 
some day mail of the first class will 
e carried by air between important 
nters. This innovation, too, will 
ase large quantities of unutilized 
in the mail cars of our railroad 
rtation systems. 

es of the future will carry 
And, 
e it a real worth-while service, 
this enlarged carrying capacity 
increased speed of the airplane, 















Tri-motored biflane in use by 
Boeing Air Transport, Inc., for 
combined mail and passenger 
transport. 





mail and express by air. Flying 
knocks at the door of the railroads 
today! 

With this most advanced method 
of mail transportation will come, 
logically, the airplane of greatly in- 
creased carrying capacity. Planes of 
the larger type will transport great 
volumes of mail and a look into the 





there will of necessity be a demand 
for mail distribution in the air. This 
departure will obvjate delay either at 
the transfer point or at the point of 
destination, where the mail can be 
distributed to individual stations in 
the city or to large and important 
commercial and banking houses. This 
means that an entirely new method 
in handling air mail will be required 
by the Post Office Department. The 
main trunk lines which will be ex- 
tending east and west, and north and 
south, will be required to transport 
heavy loads. Mail thus carried will 
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Wasf-motored Boeing biplane. 
This is the type used in mail, 
express and passenger service 
between Chicago and Cheyenne. 





necessarily be given “treatment” in 
the air. 

I returned recently from a three 
weeks’ inspection trip of the air-mail 
lines operating in the Northwestern 
part of the United States. I inspect- 
ed the air-mail line between the Twin 
Cities and Chicago, together with 
that from Great Falls, Montana, to 
Salt Lake City, Utah, via Helena and 
Butte, Montana. I also traveled over 
the trans-continental line from Salt 
Lake City to Chicago and over a por- 
tion of the line from Chicago to Fort 
Worth, and Dallas, Texas, as far as 
Kansas City, Missouri. All of these 
lines are experiencing a very healthy 
condition so far as business is con- 
cerned. I found during my inspec- 
tion that many concerns are using 
the air-mail lines for advertising 
purposes—not necessarily in great 
quantities of such matter but in 
small lots. Insurance agents and 
dealers in small lots of merchandise 
find the use of the air mail very ef- 
fective in their respective lines of 
business. On all the lines I inspected 
I was very much gratified to note 
that the passenger service is de- 
veloping by leaps and bounds. It was 
marvelous to see how many short- 
haul passengers the lines are carry- 
ing. 

I was present at the opening of 
the international air-mail service be- 
tween Montreal, Canada, and New 
York City, and during my visit to 
Canada conferred with postal offi- 
cials of that government with re- 
spect to the establishment of addi- 
tional lines between Canada and the 


At present, a line 


States. 
from Winnipeg to the Twin Cities, in 
Minnesota, and one from Toronto to 


United 


Buffalo, N. Y., are contemplated. 
However, further conferences will be 
held between American and Canadian 
postal officials before any decision 
relative to the establishment of addi- 
tional lines between the two coun- 
tries is reached. 

Two or three of the air-mail con- 
tractors in this country, with whom 
I talked while on my Northwestern 
trip, declared that it is their inten- 
tion to purchase larger equipment to 
accommodate the steadily increasing 
business on their lines, resulting 
from the decrease in air-mail post- 
age which went into effect August 
first. Their business will reach the 
normal point during the latter part 
of October and continue throughout 
November and December, and they 
feel that additional planes will be 
necessary to meet this situation. Dur- 
ing my visit to the Northwest, I 
talked to a group of persons interest- 
ed in extending the air-mail service 
between the Twin Cities, Fargo, and 
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Spokane. At Spokane I found the 
greatest interest manifested toward 
the projected line, but I informed the 
delegation that the matter would re- 
quire careful study and investigation 
on the part of the Post Office Depart- 
ment and that nothing could be done 
until assurances were received that 
the proper lighting facilities could be 
arranged. 

The greatest step forward in the 
development of the Air-Mail Service 
was taken last August with the in- 
auguration of the reduced rate on 
postal matter carried by airplane. 
No one can accurately anticipate the 
impetus which this new rate schedule 
will eventually give to air mail in the 
way of greatly increased volume. The 
percentage of increase has already 
been substantially large but the fu- 
ture will witness even greater in- 
creases. Surprising to our citizens 
must be the information that the 
Air-Mail Service is now carrying an 
average of 300,000 letters daily. This 
should easily be doubled in the near 
future, in full recognition of the re- 
duced air mail rate and in apprecia- 
tion of the factor of speeding up the 
carriage and delivery of a letter. 
Then, too, I make the prediction that 
the Post Office Department will be 
called upon, in conjunction with the 
operators of the various air-mail 
lines, to transport large volumes of 
small packages, weighing one, two, 
or three pounds. Surface indications 
support this prediction. 

For examples, consider the manu- 
facturers of eye-glass lenses, and 
film-makers. In the latter instance, 
air mail will be resorted to in the 
sending and returning of the indi- 
vidual snapshot work. Also air mail 
will be patronized by the manufac- 





One of the Douglas mail planes 
which carry mail and express 
between Chicago and the East 
over the N. A. T. airlines. 
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‘ r Flying Togs 
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ation 
part- 
ae Select any article in this adver- 
id be tisement, write us your size and 
, send a check for the purchase 
| the ° ° 
owe price. We shall send it by re- 
> in- turn mail. If, upon receipt, you 
ee are not satisfied with your pur- 
the chase, we shall immediately and 
—_ cheerfully refund your money. 
| the 
The 
2ady 
fu- 
in- 
zens 
the 
y an AVIATOR’S 
This WINDBREAKERS DOUBLE-BREASTED COAT 
waned No. 300—Illustrated above. Black sheep- No. 444—Made of finest black horsehide 
} > skin leather, with handsome all-wool plaid mega length, 38 inches to the knees. 
onal lining. Reversible. Knitted bottom and me piece Sent and ene pleco beck. 
the ining. . { Handsome belt. Four pockets, two deep 
t cuffs. Leather collar. Price $13.25. slash pockets and two side pockets with 
=~ No. 301—As above, but outside leather is flaps. Warm wool lining. Knitted wrist- 
that . chi Each $17 lets inside leather cuffs. $35.00. 
in. of finest black horsehide. Each $17.00. No. 445—As above, mahogany horsehide. 
the Model 555—As above, but with leather cuffs with $35.00. 
nail adjustable tabs as illustrated in Aviator’s jacket, No. 500—As above, but 34 inches long 
- instead of knitted cuffs. Each $18.50. and only the two slash pockets. Black. 
of No. 700—As illustrated, but in finest brown or Each $27.50. 
Wo, grey suede leather. Each $15.50. No. 490—As above, but black sheepskin 
ons No. 701—-Men’s sizes, finest brown or grey suede leather. Each $19.50. 
leather, satine lined, with knitted collar, cuffs 
nu- and bottom. Each $13.75. 
and No. 302—Black sheepskin jacket, with knitted 
see collar, cuffs and bottom. Plaid flannel lining. 
4 NOT reversible. Each $10.75. 
the ee AVIATOR’S JACKET 
adi- EXCELLENT HELMETS AT Model 333—Made of finest black 
nail POPULAR PRICES horsehide leather, with warm plaid 
fac- Model 180—Many students find it inconvenient lining. Beaverized collar. Double 
to pay as much as $5.50 for a helmet. The breasted across the chest for extra 
= model 180 is an excellent, serviceable helmet at warmth. Handsome belt at bottom. 
a low price. Made of soft brown lambskin, Illustrated above. Price each $22.50. 
$s — —_ snug Rage | all =o ae SINGLE BREASTED COAT 
$s stitche es — e chin strap, and goggle Ne. 97—Net ilustrated. Black 
t ange Te See horsehide. 30 inches long. Wool 





Model 181—As above, black leather. $3.00. 


Model 185—Same as No. 180, but heavy, warm 
sheepskin lining for winter wear. $5.00. 


Model 183—As above, black leather. $5.00. 
WHITE, GREEN or RED HELMETS 
Model 290—Made of the softest gloveskins, silk 

lined. Each $6.00. 


CLOTH HELMETS 


Model 273——White soft gabardine, unlined. Each $2.00. 


Model 260—Tan soft gabardine, unlined. Each $2.00. 
Model 272—Olive drab cloth gabardine, satine lined. 


Each $2.25. 





lined. Three pockets. Not revers- 
ible. Each $17.50. 

LEATHER BREECHES 
Model 335 — Black horsehide 
breeches. Lace bottom. Fine peg 
shape. Perfect fitting. Two back 
pockets. Two slanting front pockets. 
Small change pocket. Strong lin- 
ing, well tailored throughout. Price 
$18.75. 

No. 336—Same as above, but of 
black sheepskin leather. $15.00. 


NORTHEASTER PUTTEES 
Lightweight Police Special, cowhide 
black. Per pair $6.00. 

Lightweight Officer's Special, cowhide, 
cordovan color. Per pair $6.00. 

No. 501B—Split cowhide; black. Per 
pair $4.00. 

No. 501—Split cowhide, cordovan. Per 
pair $4.00. 





NORTHEASTER HELMETS 


All helmets supplied in following head 
sizes: 6%, 676, 7, 746, 744, 7%, 7%. 
The h b of wrinkles insures an ex- 
cellent appearance. Northeaster helmets are 
made of the finest and softest gloveskins, with 
soft two-ply chin straps secured by sure-hold 
buckles. The goggle straps are two-ply and 
sewed in to stay. 
Model 270—Tan gloveskin, silk moire lined. Ex- 
tremely light for summer wear. Each $5.50. 
Model 276——Navy type, chocolate glovcskin, 
chamois leather lined. Each $5.50. 
Model 274—Navy type, as above, but with ear 
puffs. Each $6.50. 
Model 275—Army type, tan gloveskin, silk 
lined, with ear puffs. Each $6.00. 
Model 278—Navy type, chocolate leather cham- 
ois lined, with warm wee! interlining between 
chamois and outside leather. Each $8.50. 
Sold by all good dealers, or, if more con- 
venient, order direct from us by . 
In Canada: ERICSON AIRCRAFT, Liéd., 
45 Jarvis Street, TORONTO. 








BECK DISTRIBUTING CORP., 


66 EAST 131st ST., 


NEW YORK 
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Today, more WACOS dot the 


Fl a WACO for plea- 
ry sure or profit... 

Consistent, dependable per- 
formance. That’s the reason why 
WACO has won the season’s 
major air events... why more 
WACOS dot the sky than any 
other make of aircraft used for 
commercial and pleasure flying. 
Seven years’ successful expe- 
rience go into the making of 


these sturdy, trustworthy planes. 





To fly a WACO requires less 
effort than to drive a car. You’ll 
find it quick on the take-off, 
swift on the climb, fast in flight 
and slow in landing. It handles 
lightly. It’s stable in rough 
weather. 

Sensitive... sturdy... respon- 
sive ... WACO is able to get in 
and out of the smallest fields. 


Remember this feature. For it’s 


a factor of greater safety in cross- 
country flying...a factor of 
greater profit in commercial 
service. 

Get in touch with the nearest 
WACO distributor in your lo- 
cality. If you don’t know his 
address, write and we will send it 
to you. Go see him. Look over 
a WACO. Note its comfortable 


cockpits ... its handy controls 


THE ADVANCE AIRCRAFT COMPANY, Troy, Ohio 


en, 


















AIRPLANES 


MANUFACTURED BY ADVANCE AIRCRAFT CO, TROY, OHIO 


Please mention Popular Aviation when writing to advertisers 
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sky than 


...its strong and safe con- 
struction in every part. Ride 
in it. Fly it yourself. Try it out 
thoroughly. 

Do all this and you'll expect 
such remarkable value to bring 
rather a high price. But it does 
not. WACO is moderately priced 
in all four motor classes. Ask 
our distributor for the exact 
listings. Or, send for the WACO 


any other make 


Catalog AP-12 which gives spec- 
ifications, prices and complete 
information. Write for your copy 
today. 
* * 

Reasonably prompt deliveries 
with OX5, Siemens-Halske, 
Hisso and Wright ** Whirlwind” 
motors. Department of Com- 
merce Type Certificates 9, 13, 26, 
41, and 42, 


THE ADVANCE AIRCRAFT COMPANY, Troy, Ohio 











| see WACO at the Show 


Make a point of seeing the 
complete display of WACO 
airplanes at the Chicago 
Show, December Ist to 9th. 
Find out what’s behind the 
insistent demand for this 
well-known and widely dis- 
tributed commercial plane. 
Attendants will gladly show 
you WACO’S distinctive fea- 
tures. They'll explain why 
its trustworthy performance 
makes WACO operation prof- 
itable in any commercial 
enterprise. 


89 




















AIRPLANES 


MANUFACTURED BY ADVANCE AIRCRAFT CO, TROY, OHIO 
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turer of small medical instruments; 
the large wholesale chemists who 
will be able to supply their customers 
(druggists) with drugs almost im- 
mediately upon receipt of order, dis- 
pensing with the necessity for local 
druggists to keep more or less perish- 
able supplies on hand. Large ad- 
vertising concerns will use _ this 
speedy service for the distribution 
of their advertising material. And, 
of course, the ever-increasing army 
of users of air mail will eventually 
be added to the many thousands of 
present-day patrons in appreciation 
of the reduced letter rate to five cents 
an ounce—only three cents difference 
between air-mail postage and ordi- 
nary first-class postage when the 
matter is consigned to carriage by 
rail. 

To repeat, I am asked what is the 
future of the Air-Mail Service? If 
we may judge the future by the past, 
the outlook for the continued growth 
and expansion of this service has 
never been brighter. When, a little 
more than 10 years ago, the Air Mail 
Service had its small beginning from 
College Park, Maryland, to New 
York City, the number of letters cars 
ried was only a few thousand—and 
this scant recognition continued for 
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the first few years. Today, there are 
20 air-mail routes in operation and 
during June of this year 225,000 
pounds of mail were thus transport- 
ed. These 20 air-mail routes extend 
their ramifications through all sec- 
tions of the United States—pene- 
trating areas in which 65,000,000 
persons reside or more than one-half 
of our entire population. The longest 
of these routes—from Chicago to 
San Francisco—covers a distance of 
1,918 miles. The shortest route 
from New Orleans to Pilottown, La., 
and return—is only 80 miles in 
length. All told, more than 20 air- 
mail contractors are engaged in 
servicing the existing routes or have 
contracted for the carrying of air- 
mail along the air-ways which have 
been projected but remain to be in- 
augurated. 

Pilots of the Air-Mail Service— 
from the first flight on May 15, 1918, 
to the termination of Government- 
operation—flew a total distance equal 
to 634 times around the world. To 
be more specific, the air-mail planes 
of the Post Office Department flew 
15,850,000 miles. This was 93 
per cent of the distance called for by 
the schedule, and during these flights 
a total of more than 300,000,000 let- 
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ters were carried with only .00028 of 
the amount lost through fire or other 
agency. These pioneering days were 
attended by only 32 fatalities or an 
average of about 500,000 miles for 
each fatality. The record during the 
last year of Government operation 
embraced a flying-distance of two 
and one-half million miles, with a 
sacrifice of only one life. 

This impressive record together 
with the auspicious beginning of the 
Air-Mail Service under commercial 
contracts augers well for the future. 
I am so optimistic for the future as 
to predict that within two years 
every city of 50,000 or more inhabi- 
tants in the United States will be 
located on one of these air-mail 
routes. With the accession of each 
new route or line there is a corre- 
sponding increase in the number of 
cities included in the network. This 
addition of new routes does not sub- 
tract business from the existing lines 
but contributes to the sum total of 
air-mail volume to all of the operat- 
ing companies. I anticipate that in 
the not remote future the quantity 
of first-class mail thus carried will 
be 900,000 pounds a day instead of 
the present daily volume of 7,500 
pounds. 


cA Brief “}listorical Survey 
of -Airplane oYnstruments: 


By W.G. Brombacher} and K. H. Beijt 


HE problem of mechanical 
| flight is three-fold in nature 
and in their perception of this 
fact, as well as in their skill and 
perseverance, lay the genius of the 
Wrights. A machine to fly must not 
only be capable of sustaining itself; 
it must also have the nec-ssary ele- 
ments for control, and there must 
be a pilot capable of managing the 
controls. One by one these prob- 
lems were worked out by the 
Wrights in the laboratory and on 
gliders until on that memorable 
December day in 1903, when they 
started the motor of their first 
powered airplane, success was as- 
sured. 

Airplane instruments find their 
field of usefulness mainly as aids 
~* Publication approved by the Director of the 
Bureau of Standards of the U. S. Department 
of Commerce. 

t+ Chief, Aeronautic 


Bureau of Standards. 
t Research Associate, Bureau of Standards. 


Instruments Section, 











English Instrument Board 
Dates back to about 1917. 


for the better control or manage- 
ment of aircraft. That first historic 
airplane flight covered some 120 feet 
or more in a straight line not far 
from the ground; hence instruments 
as aids to control were obviously 
unnecessary. But as soon as they 
tried turns, the Wrights found that 
their unaided senses were insuf- 
ficient for proper management of 
the plane, and the first indicating 
airplane instrument was born. This 
consisted of a bit of string tied to 
the cross bar under the front ele- 
vator. By its direction with refer- 
ence to the plane, the pilot could 
determine whether or not his plane 
was side-slipping on a turn. It also 
served to indicate roughly the angle 
of incidence. 

It is interesting to note that in- 
struments essentially recording in 
nature were carried on the first suc- 
cessful flight, not indeed to aid in 
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roved in the making... 














The Command-aire Fuselage Jig—an edvanced manufacturing devies patented by C: 
means of this jig —used only by Command-aire—all fuselages, controls and parts are standard and interc' changeable 





d-aire’s chief 








YOMMAND-AIRE stability begins 
C in the beginning. It is literally 
in-built. Under the personal super- 
vision of one of Germany’s fore- 
most aeroplane engineers, each 
exacting detail of his exclusive 
design is rigidly followed by 
CoMMAND-AIRE master craftsmen. 


Rigid standards for parts and 
fuselage design are maintained 
without variation through em- 
ployment of the Fuselage Jig—an 
advanced manufacturing doles 
patented by COMMAND-AIRE’S 
chief engineer. By means of this 
Jig—used only by COMMAND-AIRE 
—all fuselages, controls and parts 
are standard and interchangeable. 









10 Cardinal Superiorities of 
Command-aire Construction 


1—Elevators and ailerons are tube con- 
trolled— positive—dependable. 

2—Motor mounted on hardwood strip 
instead of direct to tubing. 

3—Seat built integral with frame, add- 
ing rigidity. 

4— Aluminum turtle back is removable, 
giving direct access to fuselage. 

5— Wing panels have an extra bay pro- 
viding extreme torsion strength. 
6—Form ribs are selected spruce. Caps, 
top and bottom, reinforced with gus- 

set plates of ply-wood. ’ 








7—All steel, metal floor—no wood ex- 
cept fairings. 

8—Extra heavy landing gear. 

9— Indirect instrumental lighting. Navi- 
gation lights standard equipment. 

10—Built under authority of De 
ment of Commerce Approved Type 
Certificate No. 53. 


Every demonstration of Com- 
MAND-AIRE’S integral stability 
makes a new convert to COMMAND- 
AIRE preference. The ship thrives 
on comparison and wins on per- 
formance. The plane of widest 
sales is the plane of greatest sta- 
bility—and that’s COMMAND-AIRE. 
A single demonstration will con- 
vince you. Shall we arrange it? 


COMMAND.-AIRE, Inc. 
Little Rock, Arkansas 


-AIRE- 


———— 


THE PLANE FOR WIDER SALES 
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INSTRUMENT BOARD DH4 
AS USEO GY US. ARMY 


DURING 1958 


American Instrument Board 
In use at the end of the war. 
Note use of luminous material 
on all dials and pointers, and 
electric light for compass. 








flying but to obtain scientific data 
for checking the propeller calcula- 
tions which had been based entirely 
upon theory. Thus the first flight 
was also the first flight test. The 
instruments used were a Veeder 
counter to measure the revolutions 
of the engine, a Richard anemometer 
to measure air distance, and a stop 
watch to measure time of flight. 
These were installed so as to start 
automatically when the flight began 
and to stop simultaneously with the 
shutting off of the motor on landing. 

The striking differences in the 
instrumental equipment of the early 
Wright planes and those of today 
are a direct result of the tremendous 
progress in airplane performance. 
Thus, at present, the highest alti- 
tude attained is close to 40,000 feet, 
the maximum speed is about 300 
miles per hour and the record en- 
durance is over 65 hours. The 
oceans have been spanned and con- 
tinents traversed in single flights. 
Mail, freight and passengers are 
carried great distances over regular 
routes on scheduled times. This in- 
volves flying in all kinds of weather 
by day or by night. The airplane 
has found its place in aerial photog- 
raphy and surveying, forest patrol, 
timber cruising, exploration, relief 
and rescue work, as well as in the 
varied and difficult army and navy 
services. A corresponding develop- 
ment of instruments has been neces- 
sitated. 

And so.today we find instruments 
for almost every conceivable pur- 
pose, used not only as an aid to 
flying but also for flight testing and 
research purposes. The accompany- 
ing table gives a fairly complete 
idea of the number and variety of 
instruments to be found on present 








day airplanes, classified according to 
type of service. 

I, Engine Instruments 

(a) Usual Equipment: Tachom- 
eter, oil and water thermometers, 
oil and fuel pressure gages, fuel 
quantity gage. 

(b) Special Equipment: 
charger pressure gage, fuel 
meter, recording tachometer. 
II. Position and Direction Instru- 
ments 

(a) Usual Equipment: Altimeter, 
magnetic compass, turn indicator, 
lateral inclinometer (banking indi- 
cator). 

(b) Special Equipment: 
tion compass, fore-and-aft 
inclinometer. 

III. Speed Instruments 

(a) Usual Equipment: 
indicator. 

(b) Special Equipment: Rate-of- 
climb indicator, ground speed meter, 
air logs. 


Super- 
flow 


Indue- 
(pitch) 


Airspeed 
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IV. Navigating Instruments 


(a) Usual Equipment: Drift 
sight, clock. 
(b) Special Equipment: Sextant, 


course-and-distance computer, astro- 
nomical computer, chronometer, 
plotting instruments. 

V. Special Purpose Instruments 

Barograph, air speed recorder, 
strut thermometer, oxygen instru- 
ments, sensitive altimeter, acceler- 
ometer, statoscope, yawmeter, etc. 

Nowhere is the progress in in- 
strument development more clearly 
indicated than by the instrument 
boards in use. A glimpse into the 
cockpit of a plane of 1910 would 
show three or four instruments at 
the most, a revolution indicator, an 
altimeter, a clock, and perhaps a 
compass or an anemometer type air- 
speed indicator. By 1912 an instru- 
ment board was already on the Eng- 
lish market, with a _ pitot-static 
airspeed indicator, a tachometer or 
engine speed indicator, an aneroid 
barometer with both pressure and 
altitude scales, a clock and two in- 
clinometers. Provision was also 
made for mounting a compass if de- 
sired. But in general the few in- 
struments in use were placed in a 
haphazard fashion wherever fancy 
or convenience in mounting dic- 
tated. 

In 1917 we find British planes 
equipped with watch, airspeed indi- 





Willson Bubble Sextant 
The bubble level is attached to 
the telescope and is illuminated 
by an electric lamp. 
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ABLE SALES FRANCHISES ARE AVAILABLE 


MASTER OF 
THE SKIES 


The American Eagle established another record 
recently when Jimmy Rinehart, youthful Port- 
land aviator, hopped off on an endurance run 
at Seaside, Oregon. 


Rinehart stayed in the air over thirteen 
hours, breaking the unofiicial record, and creat- 
ing the first official endurance record for planes 
powered with a 90-horsepower OX5 motor. 


Performance of this kind is simply the usual 
thing to expect of an American Eagle, powered 
with any motor. That’s why American Eagles 
are more in demand today than any other 
plane built for private and commercial use. 
See the American Eagle dealer nearest you— 
or write for interesting information. 
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IN CERTAIN TERRITORIES FOR WELL FINANCED DEALERS AND OISTRIBUTORS 


AMERICAN ©AGLE AIRCRAFT CORP. 
MANSAS CITY — Miss owRi 


OX5, 90 h. p., $2,985; Hisso Model A, $3,500; Hisso Model E, 
$3,850; Ryan Siemens, 97 h. p., $4,400; Anzani, 120 h. p., $4,600; 
Ryan Siemens, 125 h. p., $5,825; Salmson, 120 h. p., $5,350. 


Please mention Popular Aviation when writing to advertisers 
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Both Are Trained at 


With over a hundred airplane factories in the United States and over 
1200 airports, transport lines and dealers, where are the trained men com- 


ing from? 
Do you want one of these jobs? 


trained than poorly trained. 


In the Airplane and Engine Mechan- 
ics Division of the Parks Air College, 
you are trained by experts. In the mo- 
tor section we have Whirlwind, Velie, 
OX5, Liberty, Hispano, Caminez, and 
other famous engines. You tear these 
down, overhaul, rebuild, and test them! 


In the airplane division you build up 
airplanes piece by piece—work on vari- 
ous makes of modern airplanes—build 
up complete new ships. You learn fac- 
tory production methods, get line duty 
on the flying line servicing small and 
large planes. You are trained under 
active factory and airport conditions. 
The Parks job-way system trains you 
as you must be trained for success. 


New factories, airports, airlines, deal- 
ers and associates are opening up daily. 
Parks training as an airplane and en- 


Pictures at the left 
show, from top to bot- 
tom: Servicing a Cabin 
Monoplane; Building 
up a steel tube fuse- 
lage; Students building 
a new wing; and at bot- 


equipped Air School in the World. 


We have promised to furnish 200 men to one factory alone! 


It costs no more to get your training in the largest and most elaborately 
In fact it costs Jess to be thoroughly 


gine mechanic will qualify you for a 
good position that leads to salaries of 
$75 to $150 per week. 

You can start your training the day 
you reach St. Louis and finish this great 
Airplane and Engine Mechanics Course 
in four months’ time. 

While you are in school you can live in one 
of our Dormitories, right on Parks Airport, eat 
in the Airport restaurant. There is a recreation 
room, with reading and writing facilities, radio, 
and phonograph for your entertainment. 


Special Rate 


Right now, in order to provide mechanics for 
the new factory building on Parks Airport, we 
have a special low rate for the Airplane and En- 
gine Mechanics’ Course. Send the coupon on 
the opposite page immediately for our big 32 
page catalog “Skyward Ho!” which gives com- 
plete information about Parks Airport, all our 
courses, and opportunities for graduates. 

Don’t let this opportunity slip by! Write at 
once! 


tom, Overhauling a 
Waco. 

Pictures on the op- 
site page show the 





. | Administration Build 
co ] ing and two training 
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206-K Missouri Theatre Bldg., 
The Largest Civilian Air 
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arks Air College 


The future of the air is boundless and unlimited—but what about Pr 


your future? Right now there is an acute and growing shortage of 
good pilots. A career of thrilling work can be yours after flying in- 
struction at Parks Air College—big pay, a safe future and perhaps a 


fortune! 


One organization alone has agreed to take 200 of our pilots by spring 
if we can supply them. Why don’t you get one of these jobs? 


The photos on these pages give you 
only a few glimpses of Parks Air Col- 
lege. We have 26 training planes, 
over $165,000 worth of training equip- 
ment, our own modern airport, han- 
gars, classrooms, dormitories, etc. 


All our pilots are licensed transport 
pilots, carefully selected. You will 
like every one of them. 


Thorough Instruction 


To be a qualified pilot you must be 
taught straight flying, acrobatics, 
forced landings, vertical banks, spins, 
cross-wind landings, cross country 
flying, 90 degree, 180 and 360 degree 
landings and many other flight maneu- 
vers 


But to pass the strict Government 
examination you must also know 
aerial navigation, aeronautical mete- 


COLLAGE “a 


Saint Louis, Missouri 


School in America --= 










orology, aerodynamics; be familiar 
with modern aircraft engines, and be 
able to rig, overhaul and adjust air- 
planes! 


All this training is given in our great Pilots’ 
Ground Course which takes two months to 
complete. 


No wonder students have come to Parks Air 
College from every state in the Union and 
from several foreign countries! 


Special Offer 


If you are ambitious to become a real flyer 
—to become a nationally known figure—then 
choose Parks! Send at once for “Skyward 
Ho!,” full of information about ALL our 
courses, pictures of Parks Airport, and de- 
tails of a special limited offer that will save 
you over a hundred dollars! 


If you are serious about 
your future in the sky, send 
the coupon for a free copy 
of the most interesting and 
inspiring book you have ever 
read. Send NOW! 













Who will be the great 
pilots, the tramsport en- 
gineers, the airline own- 
ers of tomorrow? Many 
of them will be men who 
send the coupon today 
for “Skyward Hot’ 
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All photos taken at Parks Air College 


Parks Air College, Inc. 
206-K Mo. Theatre Bldg. 
St. Louis, Mo, 


Send me “Skyward Ho!", describing 
and illustrating your Pilots’ and Me- 
chanics’ Courses, with special offer sav 
ing me over $100. 


Name 






Address. 








46 





Latest type 35,000 foot Navy al- 
timeter with 23/4 inch dial. 





cator, inclinometers (usually), altim- 
eter, tachometer, engine thermom- 
eter, gasoline and oil pressure 
gages, compass, and electric illumi- 
nation. French planes were similarly 
equipped except that the pressure 
gages were omitted. Very little at- 
tention was paid to the best arrange- 
ments of these on the instrument 
board. Special instruments for 
bombing, and other war purposes 
were also available at the end of 
1918. 

Present-day instrument boards 
usually include, in addition to the 
above, a gyro, turn indicator, and a 
fuel quantity gage. But other dif- 
ferences are noticeable. The size and 
shape of instrument dials, their 
graduations, and the arrangement 
of instruments on the board show 
the results of careful study. Wher- 
ever possible the indicators are 
made visible at night by radium 
luminous paint. The attempt is 
made to attain exactly that degree 





Early Navy altimeter. It is 
about five inches in diameter 
and is an example of the earliest 
use of luminous material. 





Popular Aviation 


of luminosity which will not strain 
the pilot’s eyes on the one hand and 
which will not reduce his ability to 
see dim objects external to the air- 
plane on the other hand. The com- 
pass is an exception to this, being 
illuminated by an electric light, suit- 
ably dimmed. 

The old saying, “There is nothing 
new under the sun,” seems curiously 
apt in its application to airplane in- 
struments. Most of them show their 
ancestry. It was natural that when 
the need arose, instruments already 
serving similar purposes should be 
adopted for airplane service. So we 
find the tachometer, the clock, vari- 
ous pressure gages, and so on, used 
with little change. The aneroid ba- 
rometer was fitted with a scale grad- 
uated in altitude and transformed 
into an altimeter. The pitot tube 
was borrowed from hydraulic work 
to measure air speeds in wind tun- 
nels and was then fitted to the air- 
planes themselves. The venturi tube 
was taken from the same source for 
the same use on airplanes. The in- 
duction compass and the gyro turn 
indicator are the two outstanding 
instances of new instruments which 
were developed for aircraft use, and 
these have been perfected since the 
war. 

Pre-war development of instru- 
ments was necessarily slow. Flight 
was regarded from the standpoints 
of experiment and sport, and the 
specialized uses of aircraft did not 
exist. The need for only a few in- 
struments was felt therefore, and 
even the number of these required 
to meet the demand was so small as 
not to warrant great expense in de- 
velopment. 

When the World War came on, 
airplanes soon proved their value 
and the demands made upon them 
increased by leaps and bounds. An 
altitude of 10,000 feet could not re- 
main the limit when guns could 
shoot down a plane at that elevation. 
Speed increased. Endurance was 
taxed to the limit on bombing and 
reconnaissance expeditions. Flight 
became necessary in all kinds of 
weather and at night. So we find in- 
creasing thought given towards pro- 
viding instruments not needed pre- 
viously, and to increasing the range 
of some and the accuracy of all. 
Furthermore the severe conditions 
under which airplane instruments 
must function became a vital con- 
sideration in the development of the 
instruments. It became necessary to 
study the effects of vibration, shocks, 
accelerations, extreme temperatures, 
and to improve instruments accord- 
ingly. The liquid manometer type of 
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airspeed indicator, for example, 
went out of use on account of its be- 
havior under acceleration. Hitherto 
unknown errors were discovered, 
such as the northerly turning error 
of the magnetic compass. The dis- 
covery of the causes of this error 
led to improvements in the magnetic 
compass and eventually to the turn 
indicator and gyro horizons for 
cloud, fog and night flying. 

When the United States entered 
the war, there was no Army or 
Navy organization competent to deal 
with problems incidental to the sup- 
ply of airplane instruments. The 
nucleus of such an organization al- 
ready existed however in the 
Barometry and Altitude Measure- 
ment Section of the Bureau of 
Standards, which had been working 
in close contact with the Army, 





A modern type pitot-static air- 
speed indicator. This new type 
is a third smaller than the old, 
with greater range and better 
performance. 





Navy, and Aero Club of America for 
six years before the entry of the 
United States into the war. The 
personnel of this Section was there- 
fore enlarged in the spring of 1917 
and its designation changed to the 
Aeronautic Instruments Section. Its 
first chief was Mr. M. D. Hersey. 
The main function of the Section 
during the war was the cooperation 
with the military services in writing 
specifications and devising accep- 
tance tests, and aiding manufactur- 
ers in their problems. Information 
circulars were prepared and _ test 
methods and laboratory standards 
were worked out. Direct contact 
was maintained with the American 
and Allied aviation groups in Eng- 
land, France and Italy to aid in the 
solution of immediate practical 
problems. ‘ 

Since 1919 the Army Air Service 
has had its own technical organiza- 
tion devoted to airplane instruments, 
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With The 
SWALLOW 


As competition in the sale of airplanes 
increases, Swallow dealers are finding 
themselves more and more in an envi- 
able position. Purchasers of planes are 
daily becoming more critical—they are 
insisting on knowing, not only the repu- 
tation of the plane itself, but the charac- 
ter of the organization behind it. 


The dealer who handles the Swallow 
does not need to hesitate in answering 
these questions to the satisfaction of 
the prospective purchaser. He can tell 
the prospect that the Swallow—America’s 
Pioneer Commercial Airplane—is the re- 
sult of more years of actual experience 
in building successful aircraft than any 
other plane in the country. He can point 
out that the Swallow organization is one 
of the most stable in the industry today. 
He can show that the Swallow has built 
into it all the factors that make for safe 
flying. He can also show that the Swal- 
low through actual performance, is the 
fastest stock model biplane with any 
motor, on the market today. 


That's why Swallow dealers make 
more sales—and more money—than any 
other. That's why the Swallow franchise 
is the most valuable of any. 


Wire or write us today for full details. 
Let us tell you all the facts that insure 
a successful future for the Swallow 
dealer. 
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Wichita, Kansas 
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Man first flew. T oday fly- 
ing is commonplace—a patt 
of the general scheme of things. |\" 


LEARN TO FLY 


The place to learn to swim is in the 
water. The place to learn to fly is where 
Aviation is the “thickest.””, Wichita is that 
place beyond a shadow of doubt. Wichita, the 
city that is recognized as the Air Capital, build- 
ing 60% of all the Nation’s aircraft. What Detroit 
is to the automobile, Wichita is to the airplane. Also, 
Wichita has produced a large share of famous airmen. 









































The Braley School of Flying is one of the pioneer schools in Avi- 
ation and the first established in Wichita. The Braley School has 
been in contact and cooperating with the men who have made Wichita 
the “Air Capital.” It is today a $250,000 corporation; the largest and 
best equipped flying school in the entire Southwest. It numbers among its 
instructors some of the country’s foremost transport pilots; Its equipment, 
all safe, new ships; Its course of training, the best obtainable. Write us—We 
will be glad to tell you how we train men for successful careers in Aviation. 


“FLYING 
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Flying Field 
at 
Municipal Airport 


Downtown 
Office 
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Its only a matter of hours now 
before you can get started in - - 





Hundreds of Men are Proving it 
~ this Tested way 


;_ a Job and Future ly proved the worth of Hinton Training. 








than you could ever hope to have in 
any older industry. And a bigger 
future — packed with opportunity, 
rich with real rewards. 

But the job and the future aren't go 
ing to come to you. It’s up to you to 
make the move and claim them. 
What’s more, it doesn’t call for 
“pull” or for a big outlay of cash to 


set started in Aviation NOW. 


Lieut. Walter Hinton—one of Amer 
ica’s outstanding Aviators; one of 
\viation’s outstanding Instructors- 
is training men at home to share in 
the growth and the profits of the In- 
lustry. Already hundreds of level- 
, headed men _ have 
taken his training, 
gotten the know!l- 
edge that employers 
are eager to pay for, 
and today they are 
right in the thick of 
all that Aviation is 
doing, all that it 
means! 


Walter Hinton 


Hinton’s Background Helps 
Clinch YOUR FUTURE 


Hinton has done some of the most 
imazing things that Aviation has 
ever seen. He piloted the first plane 
across the Atlantic—the NC-4. His 
plane was the original trail-blazer 
from North to South America. Until 

soared over 12,000 square miles of 
Brazil jungle, no white man had ever seen 
the Upper Amazon River. Then during the 
Var he instructed “war-birds” who quick- 
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YOU in Aviation! A better job And NOW—to cap the climax—Hinton 





Training is available — ae 
to every man who | 
has vision enough to 
ACT FAST! Fur- 
thermore, this tested 
training dove-tails 
with your spare-time. 
You can keep your 
present job, stay at 
home, and prepare 
yourself for a real 
place and a real fu- 
ture in Aviation. 








Hintonand companion 
repairing plane on upper 
Amazon, surrounded by 
friendly natives 


Get Hinton’s FREE Book 


This book tells exactly how Hinton trains 
you in every branch of the Industry. How 
it's only a matter of howrs—just your 
spare-time hours—before you can be 
ready for Aviation! How for every hour 
that you give his Course, he’ll repay you 
many fold with a complete, comprehensive 
knowledge of plane design and construc- 
tion, motors, ignition, theory of flight, 
principles of navigation, instruments, 
commercial management—every last fact 
you need to really make something of the 
\viation opportunity that’s ready for you 
as soon as you are ready for it! 


Every word of the 
Course is clear and 
understandable. Hun- 
dreds of special pic- 
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tures clinch every point. : ~a4 


PED 


Men with only a few 
minutes a day to spare 

men with no more 
than a grade school ed- 
ucation—men with only 
the haziest sort of ideas 
about Aviation when they 
begin the Course — are 
whipping themselves into 


money-making shape QUICKLY, 











There’s a Job Here for You 


Here’s YOUR quick, proved way 
learn Aviation, know Aviation and 


SUCCEED IN AVIATION. 


If you've 


had experience in any other industrial 
or commercial work, Aviation needs you 
and Hinton’s Course teaches you how to 


apply yourself. 
Wood _ workers, 
metal workers, 
plane and motor me- 
chanics, craftsmen of 
every kind, airport 
and factory and office 
managers — the list 
goes on and on; men 
in more than 50 
trades, once they have 
this specialized train- 
ing, are finding high- 
er pay and bigger 
opportunities in the 
Air and on the 
Ground in this fastest 
growing industry of 
all. 


Now it’s your turn to 
CASH-IN. Your first 
step is the coupon be- 
low. Clip it—sign it 


-SEND IT TODAY! 





Thanks Hinton 
for Best Job 
He Ever Had 


“At present I am 
employed with one of 
the largest builders 
of Aircraft on Long 
Island, and I can 
truthfully say that it 
was from knowledge 
received through 
Walter Hinton’s 
Complete Course of 
Aviation that I se- 
cured this position, 
which I consider the 
best I have ever 
held.”""—Carl Schnel- 
der, 4215Graham 
Ave., Astoria, Long 
Island, N. Y. 


Aviation Institute of U. S. A. 


Walter Hinton, President 


1115 Connecticut Ave. 


Washington, D. C. 


Cush to Washington 


Washington, D. C. 


accurately, reliably with this proved Name. 
method. Then our Employment 

Dept. is helping place them in the Street 
real jobs. And for those who want to , 
learn Flying, we get specially reduced City........ 
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WALTER HINTON, PRES. 101-M 
AVIATION INSTITUTE OF U.S. A 
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All right!—send me that FREE Book show 
ing how you'll turn my spare hours into 
money-making Aviation Training 
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Generator of modern induction 
compass. This is mounted in 
the airplane-near the tail. Later 
models are of the rotating sur- 
face type. 





now located at Wright Field in Day- 
ton, Ohio. The Navy Bureau of 
Aeronautics also maintains an or- 
ganization to take care of procure- 
ment, specifications and other in- 
strument problems. Largely in 
cooperation with these and the Na- 
tional Advisory Committee for 
Aeronautics, the Aeronautic Instru- 
ments Section at the Bureau of 
Standards has carried on and is still 
engaged in fundamental research on 
instruments and related problems 
and development of new types of in- 
struments. A very important activ- 
ity is the laboratory testing to 
determine the effects of low tem- 
peratures, of vibration, of elastic 
defects, and other factors. This 
work has been of great assistance in 
the steady improvement of instru- 
ment performance. The series of re- 
ports covering the entire field of air- 
craft instruments publishéd in 1922 
by the National Advisory Committee 
for Aeronautics should be men- 
tioned. 

At the end of the war the world 
was left with a huge stock of air- 
planes and accessories. Until this 
was used up, little progress could be 


Popular Aviation 


made. It is true that much research 
was carried out, mainly in govern- 
ment laboratories, but this was not 
reflected in a commercia] way until 
the war stocks were out of the way. 
Then rapid progress ensued keeping 
pace with a really phenomenal de- 
velopment of airplanes. 

The improvement and develop- 
ment of instruments were taken up 
by the more progressive manufac- 
turers. The sizes of the instruments 
have been standardized and desir- 
able design features have been em- 
phasized. Thus non-magnetic mate- 
rials are in general use in all parts 
of the instruments where possible, 
vibration and acceleration effects 
have been studied and minimized, 
and above all the performance and 
design of such instruments as air- 
speed indicators, altimeters, baro- 
graphs and air thermometers have 
been improved. Centrifugal tachom- 
eters have been developed and 
improved, and it now appears rea- 
sonably certain that a revolution 
indicator of this type will be avail- 
able which is entirely satisfactory. 

A great deal of credit for recent 
improvements and new _ develop- 
ments must be given to the instru- 
ment organizations of the Navy 
Bureau of Aeronautics and the 
Army Air Corps who are the largest 
single buyers of instruments and 
who have consistently followed the 
usual government practice of buying 
only on specification with the conse- 
quent tests and tolerances. By speci- 
fying desirable improvements in 
their purchase specifications and by 
financing in large measure the cost 
of engineering and development 
work especially just after 1918 they 
have contributed materially to the 
progress which has been made. Some 
details regarding this are given 
later in this paper. 

Before we consider the history of 
a few typical instruments, mention 
should be made of vertical scale in- 
struments. These first appeared 
about the year 1922 as a result of 
the initiative of the Air Service and 
have as their principal object the 
conservation of space on the in- 
strument boards of multi-motored 
airplanes. Here three identical sets 
of engine instruments are needed. 
With the exception of the tachom- 
eter, the length of scale of these 
instruments can be reduced so as to 
make a compact unit, since high ac- 
curacy and precision are not pri- 
mary requisites. Thus engine gage 
units with vertical scales, each con- 
taining a thermometer, oil and fuel 
pressure gages, are generally used in 
tri-motored planes. Except for the 
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engine gage unit and possibly for 
the tachometer, the use of vertical 
scale instruments of other kinds is 
not increasing. The experience with 
vertical dials has led, however, to a 
movement for the reduction in size 
of the dial and case of many instru- 
ments of the ordinary shape, in 
which the Bureau of Aeronautics is 
now taking the initiative. 

Flight research instruments, al- 
most all photographically recording, 
have been developed at the Langley 
Memorial Aeronautical Laboratory 
of the National Advisory Committee 
for Aeronautics. These have been 
almost exclusively used in their re- 
searches on the pressure distribu- 
tion in flight on the various parts 
of the airplane, the forces developed 
on the structural members during 
maneuvers, and many other 
problems. 

The post-war period, and to a less 
degree, the war period, were marked, 
not only by efforts to develop and 
improve service instruments, but by 
an enormous amount of largely un- 
successful effort on new instruments 
designed to give much-needed infor- 
mation. Thus a number of experi- 
mental models of the integrating 
and optical types of ground speed 
indicator were constructed. Many 
have worked on the problem of se- 
curing an improved artificial horizon 





The generator element of the 
1921 model induction compass. 
The four-cup propeller placed in 
the wind stream furnishes the 
power. 
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Look Ahead with Austin! << 
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RANSPORTATION terminals of the 

future will take air commerce into account 
just as naturally as they recognize railroads, 
buses, and subways today. 


Austin Engineers are looking ahead, design- 
ing and building airports, hangars and other 
aviation structures with a view to tomorrow’s 
needs. In this day of rapid obsolescence, it 
will pay you to consult an organization 
that is helping its clients to anticipate 
the future and to keep ahead of the times. 

For preliminary surveys, reports, designs, approxi- 


mate costs of airports and buildings, phone the 
nearest Austin office, or mail the Memo below. 


THE AUSTIN COMPANY, Engineers and Builders 
CLEVELAND 
New York Chicago Philadelphia Detroit Cincinnati Pittsburgh St.Louis Seattle 
Portland The Austin Company of California: Los Angeles and San Francisco 
The Austin Company of Texas: Dallas 






































| Memo to THE AUSTIN COMPANY, Cleveland— We ess tameseed ine 
| 
| aecnccenesen project containing..............- sq. ft. Send me a personal copy of 
| © “The Austin Book of Buildings.” - 

0 “Airports and Aviation Buildings.” Individual -.....-.---.---------~-----------=---=-----2= 
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The Navigraphe 

Sights through the telescope to 
the right on objects on the 
ground are worked out on the 
circular table, and the course is 
evaluated on the indicator to the 
left, mounted in the pilot's cock- 
pit. 





for aircraft. Three lines of attack 
have been opened up in the measure- 
ment of the tape-line altitude above 
the ground, that is, the utilization 
of electric capacity and the reflec- 
tion of either sound or electric 
waves. The first two have achieved 
a measure of success. Experimental 
high altitude flying has focussed 
attention on proper oxygen supply 
methods and equipment. Automatic 
regulators have been improved so 
they are reliable and apparatus has 
been perfected to use the evapora- 
tion of liquid oxygen as a source of 
supply. Continual but not quite suc- 
cessful efforts have been made to 
secure satisfactory rate-of-climb 
meters and statoscopes. Much prog- 
ress has been made on fuel flow 
meters and the road indicated to a 
flowmeter meeting all requirements. 

The measurement of airspeed 
started with the first airplane flight 
of the Wright brothers, who used a 
combined anemometer and_ stop 
watch, both familiar instruments. 
As the anemometer gave only the air 
distance, a calculation was necessary 
to obtain the airspeed. 

In the period between the years 
1910 and 1914 many types of air- 
speed indicators were brought out. 
That due to Daloz consisted of a sus- 
pended sphere the resistance of 
which to the airstream was balanced 
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by a component of its weight. The 
deflection of the sphere gave a meas- 
ure of the airspeed. The Etévé, 
Maxim and Pensuiti instruments 
consisted of a plate, broadside to the 
airstream. The resistance of the 
plate was balanced by a spring and 
the deflection of the spring was cali- 
brated in terms of airspeed. 

The first use of a venturi tube for 
measuring airspeed appears to have 
been in France in 1911. A U-tube 
manometer served as the indicator 
for measuring the differential pres- 
sure. 

The pitot-static tube was in use 
on aircraft by the British in 1912 
with a U-tube manometer for meas- 
uring differential pressure. 

The pitot-static and venturi tube 
type soon displaced the other forms, 
save only the anemometer, because 
of their greater potential accuracy 
and ease of reading. The liquid 
manometer was soon proved unsatis- 
factory largely owing to the influ- 
ence of accelerations on its indica- 
tion. A diaphragm type indicator 
or manometer was needed. Clift met 
this need by devising an indicator 
with a slack leather diaphragm for 
use with the pitot-static tube. The 
indicator, devised by Ogilvie had a 
rubber diaphragm. These indicators 
were standard equipment on British 
airplanes through the war period, 
except at the start. 

The French, having a greater dif- 
ferential pressure available from 
their venturi and double venturi 
tubes, were able to devise an indi- 
cator containing a metallic dia- 
phragm which they used during the 
war period. Experimental instru- 
ments were also constructed of the 
distant indicating anemometer type. 
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it should be mentioned also that 
an anemometer combined with a 
centrifugal mechanism so as to ob- 
tain indications of airspeed was em- 
ployed by the Germans through the 
war period. 

Towards the end of the war re- 
search had shown that the venturi 
tube airspeed indicator requires an 
altitude correction at low speeds. It 
was also found difficult to manufac- 
ture so that each tube would de- 
velop an identical differential pres- 
sure at a given airspeed. 

The reading of the anemometer 
type instrument mounted on a strut 
demands too much effort from the 
pilot and, what is more important, it 
indicates true airspeed rather than 
the more useful relative airspeed 
since it has a constant value of 
stalling speed at all altitudes. The 
pitot-static tube is preferable but 
the indications of the non-metallic 
diaphragm type indicator are greatly 
affected by temperature changes. 
This defect had been recognized be- 
fore the end of the war and metallic 
diaphragm indicators for use with 








Airspeed Indicators 
German airspeed indicator of 
the anemometer type. It is 
mounted on a strut so that the 
cups are exposed to the wind- 
stream. The dial reads in kilo- 
meters per hour. 
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r OOMING from the take-off to 
a gain altitude . . . climbing 
it through agitated clouds to hur- 
r dle mountain peaks . . . when- 
\f ever your plane noses skyward, 
a your Consolidated air speed indicator warns 
. you when the dangerous stalling moment is 
y 
- “STEADY NERVES OF THE PLANE” °“** 
* Like all Consolidated precision-built instru- 
h ments, the steady nerves of the plane, the air 
- speed indicator is accurate. The expertness of 


the craftsmanship that produces this exactly 
balanced instrument guarantees its precision in 
performance. 


The new Bakelite case eliminates corrosion and 
protects the delicate mechanism of the air 
speed indicator from plane vibration and inter- 
ference by atmospheric conditions. Ease of 
reading is insured by the large, well defined 
figures, the prominent gradation marks, and 
the tiny spade of the hand. 


Address Dept. I for illustrated booklet 
and complete information regarding 
Consolidated precision-built instruments 
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AIR SPEED INDICATOR CONSOLIDATED INSTRUMENT CO. OF AMERICA, Inc. 
2 New 2% inch diameter dial 41 East 42nd Street, New You City 
Standard Range, 0—160 M.P.H. Western Representative : 
Special Ranges supplied on request M. E. HULSE, 5391 Broadway, Oakland, Calif. 


U. S. COMMERCIAL AIRCRAFT USE CONSOLIDATED INSTRUMENTS 
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“The.finest plane of its type I have ever seen”. 





"I am much pleased 
with the results of our 
tests and compliment 
you upon the design and 
construction of this 
plane. 

** Judging from its ex- 
cellent performance 
and attractive appear- 
ance I shall expect to see 
a lot of them in the air 
when we return.” 


GENERAL AIRPLANES CORPORATION, 550 Abbott Road, Buffalo, N. Y. 
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said Lieutenant Bernt Balchen, Chief Pilot for 
Commander Byrd, after his exacting flight tests 
of a stock model of the Aristocrat three-place 
cabin plane. 

Commander Richard E. Byrd, one of this 
country’s best informed aeronautical authorities, 
was equally enthusiastic after he had made his 
first flight in the Aristocrat, which is the only small 
plane he has taken on his Antarctic Expedition. 


Actions Speak Louder Than Words 
Commander Byrd and Lieutenant Balchen chose 
the Aristocrat in preference to any other small 
plane in the world in which to repeatedly risk 
their lives in one of the most hazardous under- 
takings in the history of exploration. 

Follow the example of these aeronautical experts. 


See the Aristocrat 


at the International Aeronautical Exposition, Chicago 
December Ist to 9th, 1928 


Some desirable territory open for re- 
sponsible dealers and distributors 


Please mention Popular Aviation when writing to advertisers 
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Lieut. Bernt Balchen, 
aeronautical engineer 
and world famous 
trans-Atlantic flyer, has 
Jlight-tested most of the 
well-known makes of 
planes in America and 
Europe and is recog- 
nized as an authority on 
airplane design, con- 
struction and perform- 
ance. 
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The Aristocrat of the Air 





The plane you have been waiting for! 


The Aristocrat Airplane, designed and built 
by an organization which contains some of 
the ablest aeronautical engineers and con- 
structors in the world, has raised the stand- 
ards of airplane quality and performance to 
new high levels. 


Greater Safety and Dependability 


Greater safety and dependability have been 
attained by providing an ample margin of 
strength and greater inherent stability and 
ease of handling. 


Involuntary “tail spinning,” most frequent 





It is impossible to hold the Aristocrat in a 
voluntary “tail spin.” At stalling speed, with 
the engine cut off, the Aristocrat simply 
assumes its natural gliding angle. 


You can fly the Aristocrat “hands off” 
under normal weather conditions, using 
only the rudder and throttle for control. 


The Aristocrat provides maximum visi- 
bility for pilot and passengers. 





Better All-around Performance 


Better all-around performance has been at- 
tained by producing a design scientifically 
correct and perfectly balanced. 


The Aristocrat takes off with a full load 
in less than five seconds in a normal wind 
of ten to twelve miles per hour. It climbs 
800 feet per minute and has the extremely 
low landing speed of 36 miles per hour. 
Its cruising speed is 95 miles per hour 
and high speed 120 miles per hour. 


Lower Cost of Operation and 


Maintenance 


The Aristocrat flies 17 miles to the gallon 
of gasoline with full load and is designed to 
permit repairs and replacements with a 
minimum of time and effort. 


Built by Master Craftsmen of the best ma- 
terials that money can buy, rigidly tested 
and inspected, the Aristocrat provides the 
maximum of safety, comfort, performance, 
durability and economy of operation and 
maintenance. 


In addition to the Aristocrat, we also manufacture a complete line 
of commercial airplanes of advanced design, including a seven-place 
plane, ten-place plane, fourteen-place plane and a model designed 
especially for taking photographs and making surveys from the air. 


Some desirable territory open for re- 
sponsible dealers and distributors 
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GENERAL AIRPLANES CORPORATION, 550 Abbott Road, Buffalo, N. Y. 
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A war-time air speed indicator 
used with a fitot-venturi tube. 








pitot-static tubes had been con- 
structed both in England and the 
United States. These were in pro- 
duction in England in 1918. 

In the United States the Zahm 
pitot-venturi type tube, combined 
with a metallic diaphragm type in- 
dicator formed the airspeed indicator 
used during the war. Although 
afterward the pitot-static tube in- 
strument was available, the large 
stock of wartime instruments de- 
layed its use. The military air serv- 
ices finally began placing orders for 
airspeed indicators of the pitot- 
static type, which has clinched its 
general adoption. The gradual shift 
to the use of the pitot-static tube 
type airspeed indicator in both the 
United States and continental Eu- 
rope and its improvement, consti- 
tutes the major post-war develop- 
ment. 

Desirable refinements now relate 
largely to the installation problems 
of the tube and its design so that it 
will not be affected by rain, snow, 
freezing of rain, and insects. 

As has been mentioned, the altim- 
eter is a borrowed instrument, an 
aneroid barometer mechanism with 
an altitude scale. Aneroid barom- 
eters with both altitude and pressure 
scales were used by _ surveyors, 
mountain climbers and others previ- 
ously to the advent of the airplane. 
It is interesting to note that the 
aneroid was first devised in 1798 for 
the purpose of measuring the alti- 
tude of balloons. As the use in air- 
planes increased, instruments were 
made with the pressure scale re- 
placed by an altitude scale. These 
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appeared not later than early in the 
year 1914. It is interesting to note 
that some months before the war, 
an English company offered a 7,000 
foot altimeter, the case of which 
contained an electric light for illu- 
minating the dial from the back. The 
range of altimeters went up from 
10,000 feet at the beginning of war 
in 1914 to 30,000 feet in 1918, al- 
though by far the largest number in 
service use at the latter date and 
even much later were 20,000 foot in- 
struments. Except for special pur- 
poses, mainly military, instruments 
having a higher range are not 
needed. 

The performance of altimeters 
has been greatly improved since 
1918, particularly by the reduction 
of the temperature and elastic er- 
rors. One practical effect in the 
reduction of the elastic errors is 
that, upon landing after a flight, 
making due allowance for change of 
the atmospheric pressure at the 
ground level during flight, altimeters 
are now available having a residual 
error only one-tenth that of the best 
wartime instruments. Lately the 
pressure scale has reappeared on 
altimeters, for use in landing. 

A number of special altimeters 
have been built among which are 
sensitive altimeters for aerial pho- 
tography, one with automatic com- 
pensation for the air temperature 
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Dr. L. S. Briggs (left), and Dr. 
Paul K. Heyl (right), with first 
successful model of the earth 
inductor compass, 
awarded the 
medal. 


which was 


Magellan gold 
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term in the altitude formula, and 
one with a manually controlled air 
temperature compensation. An im- 
portant development for flight test 
work and one which contributes 
greatly to its accuracy is that of the 
double traverse barograph, in which 
the pen traverses the chart twice. 

The induction compass, first 
known as the earth inductor com- 
pass, is one of a few instruments 
primarily developed for airplane 
service. Its principal advantage over 
a magnetic compass is that the in- 
ductor or magnetic element can be 
placed far from the engine and its 
accessories so that the effects of a 
potent source of magnetic disturb- 
ance are avoided. 

The first working model was de- 
vised and constructed by Heyle and 
Briggs of the Bureau of Standards 
as part of the air navigation pro- 
gram of the Air Service. The de- 
velopment work commenced in Octo- 
ber, 1920, and the successful model 
was in operation in 1921. The induc- 
tion compass had been previously 
suggested a number of times; sev- 
eral patents had even been granted 
both in England and the United 
States. However, no_ successful 
working model of earlier date than 
that of Heyl and Briggs has come 
to our attention. 

Improvements in design and con- 
struction were due in large measure 
to the Pioneer Instrument Company 
actively supported by the Air Corps. 
This company first undertook to fur- 
nish instruments to the Army Air 
Service (now Air Corps), in the 
middle of the year 1922. 

It should be mentioned that the 


(Continued on page 110) 
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Cessna Faets 


The National Air Races proved CESSNA SUPERIORITY—not only over 
any other cabin ship—but over ALL TYPES. 


In Class A, Rowland won. In Class B, Schultz, in his Whirlwind ~owered 
Cessna, made the fastest time of any ship, open or closed, carrying a commer- 
cial license (or approved type certificate) issued by the U. S. Department of 
Commerce. 





Advanced type of construction and engineering makes possible the tr d speed of the 
CESSNA. Even with this great speed, however, the CESSNA, with a Warner Scarab motor, has 
an average landing speed of only 42 m.p.h., with a pay load of 677 pounds, including pilot, and 
45 gallons of gas and § gallons of oil,—an average of 3 tests made at Wichita, at an elevation of 
1300 feet above sea level. With the J-5 Whirlwind, the CESSNA with the same load showed an 
average landing speed of only 48 m.p.h., on three tests. 


The CESSNA means more speed, greater stability, easier handling, and above all, more com- 
fort for four people, in its luxurious Bom cabin. 


These are the reasons why CESSNA today is in the greatest demand of any atrplane in America 
—and why CESSNA dealers are “cleaning up.” 


Wire or write us for the full story. You'll find it very much worth while reading. Act quick— 
your territory may still be open. 


Cessna Aircraft Company 
Wichita, Kan. 


Please mention Popular Aviation when writing to advertisers 
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Bureau of -Aeronautics 


The Department of Commerce of the United States 
By William P. MacCracken, Jr. 


Assistant Secretary of Commerce for Aeronautics 


HE Air Commerce Act, under 

l which an Aeronautics Branch 

was established in the Depart- 
ment of Commerce with an addi- 
tional Assistant Secretary of Com- 
merce for Aeronautics to administer 
its provisions, was drawn up gener- 
ally to promote civil aeronautics. 

Theretofore, civil aeronautics had 
had to promote itself. The mere 
passage of the Act was a clear track 
signal and flight—commercial and 
private—has ever since gotten on 
at an amazing pace. 

A net of air routes already nearly 
covers the whole of the land and in- 
ternational routes are being added; 
to quote statistics is but to have 
them exceeded before the quotation 
is issued; intermediate fields, light- 
ing, radiotelegraphy, radiotelephony, 
radiobeacons, and weather informa- 
tion are in service or under 
installation over as much of the sys- 
tem as governmental funds permit; 
some two-score millions of miles are 
flown annually by air transport and 
air services; production of aircraft 
and exports is doubling; operation 
of air routes is proving profitable 
to some of the carriers; a large 
number of officials and ordinary busi- 
ness concerns are using airplanes in 
their daily pursuits; aeronautic re- 
seareh is increasingly applied; uni- 
form legislation is progressing; air 
transportation is being adapted by 
the railroads, and a _ transoceanic 
route is under consideration. 

It was the governmental accept- 
ance of civil flight and practical as- 
sistance under the Air Commerce 
Act, however, which laid the “cor- 
ner stone for the development of 
civil aeronautics in America.” 


Governmental aids to navigation, 
though they must long trail the ad- 
vance guard of air transportation, 
provide stimuli to progress of every 
kind. The Government’s regulatory 
measures are the bases by which we 
can measure further development of 
flight in its broadest sense. On 
these are applied the insurance of 
all types, which is becoming more 
readily avaHable at standardized 
rates and broadened coverage. Gov- 
ernment requirements in personnel, 
equipment and operation make 


easier the entrance of new capital. 
The Air Commerce Act 

On July 1, 1926, the Department 
of Commerce was assigned a new 
responsibility. By the passage of 
the Air Commerce Act the Depart- 
ment was charged with establishing 
and maintaining civil airways, 
equipping them with intermediate 
landing fields, beacon lights, radio 
apparatus, and other aids to air 
navigation; establishing air-traffic 
rules; inspecting, licensing and 





W. P. McCracken, Jr., Assistant 
Secretary of Commerce for Aero- 
nautics. 








identifiying aircraft; examining and 
licensing airmen; collecting and 
disseminating information pertain- 
ing to air commerce and the art of 
aeronautics; investigating and re- 
porting causes of accidents; estab- 
lishing aeronautical weather service; 
publishing airway maps; con- 
ducting aeronautical research; en- 
couraging the establishment and 
maintenance of airports and provid- 
ing for their rating; and in general 
fostering civil flight and the air- 
craft industry. 
Organization of Commerce 
Aeronautics 
With the appointment of the As- 


sistant Secretary of Commerce for 
Aeronautics in August, 1926, rapid 
progress was made in organization, 
which endeavored to overtake the 
march of civil air expansion and at- 
tack the work at a peak point. 

As personnel was secured activi- 
ties were assigned to five divisions, 
three of which were created in ex- 
isting bureaus and two of which 
were established to function inde- 
pendently of any bureau, all five di- 
visions being under the Assistant 
Secretary of Commerce provided for 
in the new act. The work of estab- 
lishing, maintaining, and operating 
aids to air navigation was assigned 
to the Lighthouse Bureau, which es- 
tablished an Airways Division. The 
mapping of air routes was assigned 
to the Coast and Geodetic Survey, 
and a division of Aeronautical Re- 
search was set up in the Bureau of 
Standards. The other two divisions 
are known as the Regulations Divi- 
sion and the Information Division. 


Appropriations 

Congress had made available for 
the fiscal year ending June 30, 1927, 
appropriations totaling $550,000 of 
which $300,000 was to be used for 
aids to air navigation and $250,000 
for the remaining activities. 

For 1928, $3,091,500 was appro- 
priated for aids to navigation and a 
deficiency act made available an ad- 
ditional $1,000,000. Under “aircraft 
in commerce,” for regulation in- 
spection, information, research and 
general, the appropriation was 
$700,000, with $72,500 more in the 
deficiency bill. For 1929 the appro- 
priations were $3,659,850 and $702,- 
500 respectively. 

Airways 

Conferences on navigation aids, 
in which assembled the industry, 
governmental agencies and _ all 
others interested, initiated the work 
of this division. During 1927, the 
first fiscal year, the Airways Divi- 
sion provided lighting facilities for 
2,080 miles of airways, and took 
over at the beginning of the next 
fiscal year 2,041 miles of airways 
which had been lighted by the Post 
Office Department. The 1928 appro- 
priation of $3,091,500 was expended 
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on navigation aids over 4,260 addi- 
tional miles of airways, a total of 
8,381 miles of equipped airways, 
completed or under contract at the 
end of the fiscal year. Today, No- 
vember first, 1928, the airway aids 
in operation include: 9,070 miles of 
lighted routes, with 295 interme- 
diate fields, 1,446 light beacons, 49 
weather reporting stations, 19 ra- 
diotelegraph stations and 3 radio 
range beacons; 2,442 more miles of 
equipped routes are scheduled for 
the balance of the fiscal year 1929, 
and other radio range beacons and 
radiotelephone service to pilots in 
flight will be in operation before 
next June. 

Airways Division personnel totals 
664, in which, however, are included 
422 light and field caretakers on a 
whole or part time basis. 


Regulations 

After a conference with manufac- 
turers, operators, and other interest- 
ed parties, the Regulations Division 
drafted the Air Commerce Regula- 
tions of 1926, which became effective 
December 31. After a second and 
similar conference the regulations 
were revised during the 1928 fiscal 
year. 

It was obviously impossible during 
the second half of the first fiscal year 
1927 to license or identify all aircraft 
then operating in the United States. 
While it was necessary to permit a 
considerable number of aircraft to 
operate on temporary authority, it 
was essential that a sufficiently large 
force of inspectors be rapidly pro- 
vided to enable actual inspection and 
examination of aircraft, pilots and 
mechanics. 

By June 30, 1928, there had been 
isssued 2,535 licenses for pilots and 
2,816 for mechanics, 1,564 aircraft 
licenses, 1,320 aircraft identifica- 
tions, and 47 approvals of design. 

On November 1, 1928, the figures 
stood as follows: pilot licenses, 3,792; 
mechanics, 3,908; licensed airplanes, 
2,524; identified airplanes, 1,855. 

In its engineering work, the Regu- 
lations Division’s province is to de- 
termine the airworthiness of aircraft 
and power plants to be used in inter- 
state commerce. At the end of the 
1927 fiscal year 9 models of air- 
planes had been approved and 38 
more received certificates by June 30, 
1928; 52 others were advised of 
changes necessary to make them ac- 
ceptable. Four engines were ap- 


proved and 2 disapproved. On No- 
vember 1, 1928, 78 planes had been 
approved, 10 engines, and 3 propel- 
‘Jers. Other airplanes and engines 
which had previously met Army or 
Navy service requirements were ac- 
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cepted for license without depart- 
mental tests. 

Regulations personnel of engi- 
neers, inspectors, section chiefs and 
clerical help totals 119, of which 40 
are field inspectors. The available 
field inspection staff of only 40, with 
but 12 airplanes available for their 
travel, is insufficient to take care of 
the rapidly increasing number of 
pilots and of new production aircraft 
when added to the reinspection of 
existing vehicles. 


Research 


During 1927 the departmental Re- 
search Division at the Bureau of 
Standards devoted its energy to im- 
proving radio directional or range 
beacons and radiotelephone commu- 
nication between the plane and the 
ground. At the close of the year this 
work had progressed to a point where 
the equipment was ready for test in 
service which continued through 
1928, on an enlarged scale. Supple- 
mentary research brought refine- 
ments. Other work included light- 
ing, soundproofing of airplane cabins, 
airplane controls, welded joints and 
the testing of aircraft engines for 
departmental approval. 

Mapping 

The first airway map of the De- 
partment was prepared and published 
by the Coast and Geodetic Survey in 
1927. During 1928 six others were 
printed, nine completed but awaiting 
fiight check, while five are now in 
course of preparation. An airway 
mileage of 3,968 has been wholly or 
partially mapped in the two-year pe- 
riod. The program adds 5,012 more. 
A number of changes have been made 
over previous similar charts and it is 
believed the current production is un- 
equalled. 

Information 


During its first year the air infor- 
mation division collected and dissem- 
inated a vast amount of statistics and 
information pertaining to all lines of 
aeronautical activities, and sponsored 
four nation-wide tours in the interest 
of promoting civil aeronautics. In 
1928 its promotion work was expand- 
ed and 263 cities were visited in aid- 
ing the acquirement of airports, in 
addition to the assistance given by 
correspondence. On November 1 
there were over 1,000 municipal, 
commercial or military airports and 
Department of Commerce interme- 
diate fields scattered in every state, 
with 326 marked auxiliary fields and 
nearly 900 more proposed airports. 
The division publishes information 
bulletins from time to time and is- 
sues bi-weekly its “Domestic Air 
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News,” the official gazette of Com- 
merce Aeronautics. 


The Industry Reviewed 

The beginning of the fiscal year 
1927 (July 1, 1926) saw the launch- 
ing of air mail service by private en- 
terprise and announcement of the 
relinquishing of the government-op- 
erated transcontinental route; con- 
tracts let for express service between 
the American Railway Express and 
the air mail operators; a growing use 
of the air for correspondence; the 
inception of general airport con- 
struction; a series of magnificent 
transoceanic and _ transcontinental 
flights; and the rebirth of aeronau- 
tics as an industry under the Air 
Commerce Act. 

Anticipating the passage of legis- 
lation, the Post Office Department 
had already let domestic air mail con- 
tracts to private enterprise; more 
had been advertised; and at the end 
of the 1926 calendar year 18 routes 
had been operated for mail or passen- 
gers, or both, and freight; 14 were 
contract air mail, one was Govern- 
ment operated (transcontinental, in- 
cluding Chicago-New York additional 
service overnight), and 3 were pas- 
senger routes. Over $5,000,000 had 
been invested in the contract airway 
system by the air mail contractors 
for this first year, and the sum was 
rapidly increased as new routes and 
new equipment were added. 

A year later the number of routes 
had grown to 30 mail and other 
routes in operation or contracted, fly- 
ing 12,517 miles of airways. The 
daily mileage flown had grown from 
16,792 to 27,986. By the end of the 
1928 calendar year air mail and 
transport services will be in opera- 
tion or scheduled over 20,431 miles 
of airways with a daily airplane mile- 
age of some 50,000. 

During 1927, operation of air 
routes proved profitable to 8 of 17 
firms reporting and there was a small 
balance on the right side with re- 
spect to the entire number. The in- 
come to the contractors from mail 
alone for the calendar year 1926 was 
$765,549. For the second year it 
was $2,634,572. At the January- 
June, 1928, rate the third annual 
total will be over $5,000,000. In ad- 
dition to the mail income, the oper- 
ators have the revenue from taxi and 
sightseeing trips, express and regu- 
lar passenger fares. 

More than 600 other concerns are 
engaged in air service work, such as 
photography, mapping, crop dusting, 
advertising, flying instruction, and 
the like, of whose volume of business 
there is no estimate. It has been 

(Continued on page 108) 














fiv 
sas 
tha 
fra 
lar; 
adj 
tio 
the 


201 


fac 
fac 


Ch 





ae 


SEE, IT Re tert ae > 


AGtewssy 


RR AR: 


Deut) cal 





December, 1928 





Sed SE OM ae Re ee © 


. ge 


. 
o 


Ask the 
Pier! 


7 


OF T THE HUB of the 
Y 


nation’s airways... 
five minutes by motor car from the Kan- 
sas City business district, is an airport 
that spreads out invitingly to the aircraft 
fraternity over its entire 687 acres—the 
largest body of airport land so closely 
adjacent to a metropolitan business sec- 
tion in the country. Immediately across 
the Missouri River, within ten minutes 
of the postoffice, is another airport of 
200 acres. 


At the hub of the nation’s airways... a 
factor of vital importance to the manu- 
facturers of aircraft and aircraft accesso- 
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ries who seek the most central location 
for national distribution. 


Radiating from Kansas City are the 
airways of the nation. East, west, north, 
south, southwest, they make winged 
transportation of mail, passengers and 
freight a vital connecting link not only 
with the entire Kansas City territory but 
with the nation. 











Not just a city 
but an empire 


Kansas City advertising does not confine 
itself to corporate limits. Within the terri- 
tory are raw materials and manufacturing 
advantages of a highly diversified nature 
. . « many within the city itself, many 
in the smaller cities of this rich area. 
Kansas City undertakes to tell the story 
of the entire territory to interested manu- 
facturers, realizing that the city prospers 
only as its outlying territory prospers. 
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Under the fairest leasing plan yet de- 
vised for pioneering industries... a plan 
by which the manufacturer would pay 
the most reasonable ground rental 
possible .. . aircraft and accessory man- 
ufacture will develop as a natural 
consequence of cen location and 
production advantages. 


The raw material is here ... the labor, 
low power and fuel costs... at the hub 
of the nation’s airways! 


A survey that tells the truth about the 
opportunities for your industry in this 
market has been pepe’. It will be 
sent to you confidentially, as well as 
“The Booklet of Kansas City Facts.” 


Opportunity Here 


Awaits These Products 


Men’s and Women’s Clothing «-- Aireraft 
and Accessories «+» Hosiery ++ Dairy 
Machinery ++» Steam Fitting and Heating 
Apparatus -v- Furniture -+* Porcelain Ware 
Perfumery and Cosmetics++ Millinery:+: 
Wallboard --- Insulated Wire and Cable--- 
Moulding of Bakelite--- Radio Equipment 


Kansas City. Ma. 
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CHOICE 
of those 


Laird’s unending string of air victories prove the high standards of 
durability and reliability built into each Laird plane. 


There’s a vital reason when one make of plane so consistently proves 
the winner in race after race. In the gruelling elimination of contest 
after contest standard Laird planes have been consistently winning: 


First in 1928 Los Angeles Closed Course Event No. 4. 

First and Second in Los Angeles-Cincinnati Air Derby. 

Both First and Second in the "27 National Air Derby. 

Second in 1928 Class B National Air Derby. 
For fast, practical, and dependable air transportation, Laird proves it- 
self outstanding in reliability as well as speed. This habit of winning 


demonstrates Laird’s extra dependability—the factor that enables you 
in a Laird plane, to come through when needed. 
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' Who Know 


a The Ideal Model for Commercial Transportation 


The Laird cabin-ship has been a major development of the commercial 
air travel. A constantly increasing number of firms and business execu- 
tives are finding fast transportation in these safe cabin-ships—enclosed 
and finished in deluxe comfort. We welcome the opportunity of offering 
free demonstrations to responsible parties. 


PROFITABLE DISTRIBUTOR FRANCHISE OPEN 


In a few open territories Laird’s Distributor proposition offers unusual 
opportunity to parties with air-port facilities and funds to handle the 
sale of Laird Commercial planes. 


The growing list of Laird owners is a gratifying sign of recognition from 
those best qualified to know. 


E. M. LAIRD AIRPLANE COMPANY, 4500 W. 83rd St., Chicago, III 


Not connected in any way with any other manu- 
facturer of airplanes. Laird Planes are made only 
at the E. M. Laird Company factory, Ashburn 
Field, Chicago, Il. 








Please mention Popular Aviation when writing to advertisers 
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Development of -Aviation 


E- ngines 


By T. C. McMahon 


Chief, Technical Data Branch, Materiel Division, Air Corps, Wright Field 


S we celebrate the twenty-fifth 

A anniversary of flight, the ma- 

jor portion of the honors fall 

to the airplane. The engine, with- 

out which we would still be experi- 

menting with gliding, has received 
but little public attention. 

When the Wright brothers had 
progressed with their gliding experi- 
ments to the point where they had 
solved the principle of control, it be- 
came necessary, if airplane flights 
were to amount to anything more 
than an exciting sport, to install a 
power plant light enough to be car- 
ried in the air and powerful enough 
to propel the craft in horizontal 
flight. 

While the internal combustion en- 
gine of twenty-five years ago had 
been developed to a relatively high 
degree, its satisfactory use in the 
automobile field offered little comfort 
to the Wrights, when they considered 
that the then available engines 
weighed from fifteen to one hundred 
pounds for every horsepower devel- 
oped. 

The requirements of an aircraft 
engine—minimum weight and maxi- 








Longitudinal section of the 
Manly engine, a very early ra- 


dial type. 


a 




















Early Wright airplane engine, 
4 cylinder, water-cooled. 








mum reliability—were so diamet- 
rically opposed, that the power sit- 
uation looked as hopeless as the 
airplane itself. When the weight had 
been reduced to fifteen pounds per 
horsepower, any additional weight 
reductions indicated a senseless sac- 
rifice of reliability. The sacrifice of 
reliability could be borne with less 
serious results in the motor car than 
in the airplane. The problem of 
flight reached an impasse with the 
unavailability of a satisfactory en- 
gine, so it was necessary for the 
Wrights to enlarge their field of re- 
search to include the aeronautical en- 
gine. 

It was a staggering problem—an 
engine which must operate at nearly 
all times at full throttle, with a re- 
liability paramount to life assur- 
ance, and the weight reduced to one- 
third of the best automobile prac- 
tice. 

Men with the temerity to attack 
what was still considered to be the 
impossible problem of flight, could 
not be stopped by the impossible in 
engine design. 

The Wright brothers’ first power 
plant was a four cylinder water- 
cooled vertical, with a displacement 
of about two hundred and forty 
cubic inches, and it was a successs! 
The bore was 43% inches and the 
stroke 4 inches; at 1,200 revolutions 
per minute it developed $0-35 horse- 
power and weighed approximately 


180 pounds. This first attempt at 
aircraft engine design produced an 
astonishing saving in weight, and 
brought the power loading down to 
about six pounds per horsepower. 

The cylinders were cast iron, with 
sheet aluminum water jackets. The 
crankcase was of aluminum alloy 
with the oil sump in the case. Meas- 
ured fuel injection into the manifold 
was employed in place of a carbur- 
etor, and for the sake of simplicity 
and lightness automatic intake valves 
were used, although considered obso- 
lete in automobile engine construc- 
tion. Ignition was furnished by a 
high tension magneto. The crank- 
shaft was machined from a solid bil- 
let of steel and provided with a fly- 
wheel. Sprockets for chain driving 
two propellers were provided forward 
of the flywheel. 

This innovation in engine design, 
with its enormous saving in weight, 
should stand out in history on a par 
with the airplane itself as a signal 
achievement, and a very large con- 
tributing factor in the success of the 
1903 flying demonstrations. 

There was no sacrifice in reliabil- 
ity, for the engine was used repeat- 
edly by the Wright brothers in 
flight, and similar engines with only 
detail changes were flown satisfac- 
torily in America and Europe. The 
engine was freely copied by design- 
ers of both continents for years. 

Coincident with the development 
of the Wright brothers’ engine, 
Charles M. Manly was designing and 
having constructed for Professor 








The first Curtiss 8 cylinder en- 
gine, 1909. 
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Passengers Flying More than 4,000 Miles Daily 


esneeneetiililtienmeneannnnen . 

vy aether tor business or pleasure the Air Travel Route offered by the Universal Air Lines 
is the most dependable and convenient mode of transportation ever offered the public. 
Learn for yourself the actual enjoyment and time saving to be derived from this trip! 


Mail the coupon today. 





TWIN CITIES—CHICAGO DIVISION 











SoUTHBOUND NorTHBOUND 
Reap Down} Amsent Reap Up 
12:00 Ly, ..._Minmeapolis...._ Ar. 12:30 
11:40 OF eel |) si 1:20 
3:30 ee ae 9:00 





Light face figures A.M. Heavy face figures P.M. 
Universal Air Lines Bus, connecting with 
SOUTHBOUND plane, leaves 829 Marquette 
Ave., Minneapolis, at 11:05 a m.; 9% 
Wabasha St., St. Paul, 11:25 a. m.; Bus for 
NORTHBOUND plane, leaves 103 W. Monroe 
St., Chicago, at 9:10 a. m. 


CHICAGO-CLEVELAND DIVISION 


WESTBOUND 
Reap Up 








EASTBOUND 
Reap Down 
a.m. | p.m. a.m.| p.m. 
8:40 | 4:00 |Lv....Chicago (c.s.t.)...Ar./ 8:35] 5:15 
12:15 | 7:45 |Ar...Cleveland (e.s.t.)-Lv.| 6:50! 3:30 


UNIVERSAL Air Lines Bus, connecting with 
EASTBOUND plane, leaves 103 W. onroe, 
Chicago, at 7:20 a. m. and 3:20 p. m.; WEST- 
BOUND plane, leaves Cleveland Hotels, Cleve- 
land, at 6:10 a. m. and 2:50 p. m 


AIRPORT 








DAILY SCHEDULE 


Universal Airlines System. 


Robertson Aircraft Corp. operates these two divisions of 








CHICAGO-ST. LOUIS 





| 

















SoUTHBOUND 
Reap Down AIRPORT 

9:00 a es Ar. 3:30 

12:15 Ar St. Louis Ly. 12:30 
NOTE: This Division is operated with Tri-motored air- 
planes. 

ST. LOUIS-KANSAS CITY 

Westsounp| AIRPORT 





2:15 Iv. St. Louis......Ar.| 11:10 
5:00 Ar. ....Kansas City... Lv. 8:30 





NOTE: Until larger, faster equipment now ordered is 


available, we are operating this Division with four-passenger 
capacity airplanes. 





(Rates Include Universal Air Lines Free 
Bus Service to and from Airports) 





PLANE-TRAIN CONNECTIONS 


EAST BOUND 


Plane connects at Cleveland with New York Central 
“Southwestern Limited,” at 9:00 p. m. which arrives New 
York following morning. 

Plane to Pittsburgh, via Ball Airlines, leaves Cleveland 
after arrival of our morning plane. 

To Albany, via Colonial Airways, leaves Cleveland 12:20 
p. m.; arrives Albany 6:15 p. m. 


WEST BOUND 


Passengers from New York and Boston arriving at Cleve- 
land on the “Southwestern Limited’ make immediate con- 
nection with our planes for Chicago, Minneapolis, St. Louis 
and Kansas City. 

Planes comnect at Chicago, Cleveland, St. Louis and 
Kansas City with fast westbound trains on principal iines. 





For Information—Established Agencies, Leading Hotels, 
Hangars in all Cities on Lines. Free Transportation to 


airport in each city. 
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UNIVERSAL AIR . INES SYSTEM 
228 N. La Salle $.., Randolph 2585 
Chicago, Hl. 
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260 H. P. Mercedes engine, 


used extensively in the war. 








Langley’s flying experiments, a five 
cylinder water-cooled fixed radial en- 
gine of 540 cubic inch displacement. 
With a bore of 5 inches and stroke 
of 5% inches, it developed 52.4 
horsepower. 

Its weight of 150 pounds (2.86 
pounds per horsepower) should have 
called the attention of aeronautical 
engine designers to the weight sav- 
ing advantages of the radial engine. 

Although Mr. Manly’s engine was 
years ahead of its time, it had little 
influence on the evolution of the aero 
engine, probably because of the fact 
that the first successful flight was 
made with a vertical engine, and 
automobile engine development was 
following similar lines. 

The cylinders of Manly’s engine 
were of the “L” head type, built of 
sheet steel with pressed-in cast iron 
liners, and sheet steel water jackets 
welded on. Like those of the Wright 
engine, the intake valves were auto- 
matic, and the exhaust valves posi- 
tively actuated. The connecting rods 
were the slipper type with tubular 
section except the master rod which 
was solid. High tension battery ig- 
nition was used. 

The excellence of Manly’s engine 
was never fully appreciated, and the 
advantages of radial design re- 
ceived little opportunity to prove 
themselves until after the war. 

The demands for increased power 
and reduced specific weight resulted 
in the addition of cylinders to the 
four-cylinder vertical engine, and the 
early appearance of the eight-cyl- 
inder “V” type engine. 

The Wright brothers added two 
cylinders to their engine and reduced 
its specific weight to 4.6 pounds per 
horsepower, and shortly afterward 
used the same cylinder design (with 
positive intake valve, however) on an 
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eight-cylinder “V” type engine with 
still lower specific weight. 

Glen Curtiss, who for some time 
had been developing motorcycle en- 
gines, produced a four cylinder, ver- 
tical, air-cooled engine, but almost 
immediately substituted for it an 
eight cylinder “V” type air-cooled en- 
gine, and shortly thereafter replaced 
the air-cooled “V” type with an eight 
cylinder water-cooled “V” engine 
which in its major features he re- 
tained for a number of years. The 
celebrated Curtiss OX engine pro- 
duced in large quantities for training 
airplanes during the war, was an 
outgrowth of this engine. 

Abroad, the horizontal two cylin- 
der opposed engine played a more im- 
portant part in early aviation than 
it did in this country, and a consid- 
erable number of pioneer fights were 
accomplished with such engines. 

The Darracq twenty-four horse- 
power water-cooled engine, with a 
weight of five pounds per horsepower 





Renault engine, 12 cylinder, V- 
type. 








and the Duthiel-Chalmers twenty 
horsepower air-cooled engine which 
Santos-Dumont used in his Demoi- 
selle were the most successful early 
representatives of the type in Eu- 
rope. They were followed by larger 
engines of similar design by the same 
makers, and by similar engines of 
Clement Bayard in France, Palons 
and Beuse in Germany and Alvaston 
in England. 

The early aero engine development 
in Europe was largely in the hands 
of men like Daimler and Renault, 
successful automobile manufactur- 
ers, Levasseur, who built the An- 
toinette engine, and Green in Eng- 
land. 

The two cylinder vertical Daimler 
engine of 1897 was the real forerun- 
ner of the later highly successful 
Daimler and Mercedes-Daimler en- 
gines. The first Daimler engine de- 
signed for aviation service, however, 
was a four cylinder vertical engine 
of eighty-five horsepower with over- 
head valves and cylinders in pairs. 
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Beginning with a four cylinder 
vertical engine of power and dimen- 
sions similar to the first Wright en- 
gine, Renault rapidly produced sev- 
eral four cylinder vertical and eight 
cylinder “V” type engines with both 
air and water cooling. 

The most successful of his early 
engines, however, was the air-cooled 
eight cylinder engine used in the 
eight hour flight of Tabuteau in 
1910. 

The Antoinette engines were built 
in eight, sixteen and thirty-two cyl- 
inder types, with fuel injection into 
individual posts and with cooling 
effected by the evaporation of water 
in the jackets. The steam was con- 
densed in the radiator. 

The Green engine development was 
initiated in England with a four cyl- 
inder vertical engine with a piston 
displacement approximately that of 
the first Wright engine, developing 
about forty horsepower at 1,200 revo- 
lutions per minute. 

A similar engine of sixty horse- 
power was produced shortly after- 
ward, but was displaced by a six cyl- 
inder vertical engine of one hundred 
and twenty horsepower at 1,250 revo- 
lutions per minute. 

Fixed radial engines were given 
their early impetus largely from the 
continent. After Manly’s engine for 
Professor Langley’s “Aerodrome” 
little promising radial engine devel- 
opment occurred in America for sev- 
eral years. Abroad, however, the 
Anzani engine came into early prom- 
inence in Bleriot’s flights and a 
twenty-five horsepower three cylinder 
air-cooled engine of that make was 
the first to cross the English Chan- 
nel. The Anzani production devel- 
oped rapidly and includes in a rela- 
tively short time radial engines of 
three, five, six, seven, nine, ten and 
twenty cylinders with both air and 
water cooling. The fixed radial type 
was represented later by the Salmson 
water-cooled engine and in 1914 six 
sizes ranging from the ninety horse- 
power, seven cylinder engine to an 

(Continued On page 70) 








Curtiss OX 5, eight cylinder, 
V-type. 
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/) TRAVEL AIR MFG. COMPANY 


“The Standard of Aircraft Comparison” 
WICHITA, KANSAS 


Please mention Popular Aviation when writing to advertisers 
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AS EXPERTS SEE US 


J. Warren Smith, McKeesport, Pa., nationally known air mail and 
transport pilot, passes judgment on the Travel Air Cabin Monoplane. 


When J. Warren recently visited the Travel Air factory to take 
delivery of two Travel Air planes for mail service on the Ball Air Mail 
lines, he had his first chance to thoroughly inspect, test and fly a stand- 
ard production Travel Air Cabin Monoplane. 


And this is what he said: 


1—The same wonderful control in a 
“Stall” is found in this Monoplane 
as in all Travel air biplanes. This is 
especially remarkable in a Mono- 
plane. There is plenty of “Lateral’’ 
when you need it. 


2—Has the same wonderful lead factor 
and take-off as in all Travel Airs. 
Load it down, get in the air and you 
don’t know you have a load. Take- 
off and landing ability in small fields 
truly remarkable. 


3—Consideration given everywhere for 
lubrication, such as landing gear 
joints which have bushings and 
hollow bolts for Alemite oiling: Saves 
expensive -replacement. Gives new 
landing gear struts for the price of a 
25¢ bushing. All control joints con- 
structed for ease of lubrication. 


4—Landing gear bolt corrugated on end 
to prevent turning; forces friction and 
wear onto the bolt and bearing; al- 
lows the oil to go where it should go. 


5—Cross section of wing ribs of wood 
with grain in separate directions to 
hold its stiffness; prevents any change 
in wing curve due to dampness. 


6—All nails, tacks and screws plated to 
prevent rust. 

7—Cap strips in wings put on with screws 
to allow for vibrations and not stick 
through fabric. 


8—Lots of “Dope” around the Travel Air 
factory; dope enough not only to 
tighten and finish but to keep linen 
tight all the time. 


9—No hammer or chisel marks any- 
where. A finished job in the finest 
of workmanship. 


10—Cabin seats built with consideration 
of comfort of passenger. They fit the 
occupant. 


11—Pilot’s seat so comfortable can fly for 
4 to 5 hours without getting tired. 


12—Experience built into every detail 
even to a leather map case right at 
the pilot’s seat. 


13—“I have never seen anybody get out 
of a Travel Air but that was in love 
with it; no criticism of any kind. 

14—“‘And of course all proven factors of 
Safety and Dependability are incor- 
porated in this new Travel Air.” 


ews Travel Air makes eight types of airplanes to fill every commercial need s+ 
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What do You Want to Make? 
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$35.00 a Week—$40.00 a Week or 
$80.00 a Week and Up? 


GET into AVIATION! 


At last the average fellow now has a chance to get into aviation. 


At last the 


ordinary young man can train for jobs paying $80.00 a week and up—get into 
the World’s most fascinating profession—the field where men are in BIG 
DEMAND—where the demand is getting BIGGER and BIGGER—where OPPOR 


TUNITY is positively the GREATEST! 
Train With a Company That Operates Air Transport Service 


It is important that you train with a com- 
pany operating a regular transport service. 
This means that all planes are stritcly up to 
the minute and efficiency is at its height. That 
is one reason why A. 8S. T. Students are in 
big demand. The A, 8. T. is endorsed by the 
profession and is regarded as the largest 
financially responsible company in Chicago ac 
tually engaged in air transport service, with 
bangar and shops in Chicago’s million dollar 
airport and school using the latest equipment. 
The only one in Chicago with Ryan mono 
plane, Wright wheel and motor, Laird com- 
mercial and Swallow planes in its fleet. Waco 
and Simplex planes. You can readily see the 
great variety of planes A. 8S. T. students 
train on, 

Previous Experience Not 
Necessary 


Uur instructors are so efficient; our courses 
have been made so simple that you don’t need 
to worry about previous experience. Jamcs 
Hall, ome of our graduates, couldn’t tell the 
difference between a monoplane and a biplane 
—but today he is making $150.00 a week. 

Don’t Worry About Your 
Education 

You don’t need advanced schooling, or a 
lot of mathematics to qualify. George Smith 
didn’t even finish the grade schools. Today he 
is making $110 a week as ap aviation me- 
chanic. 


A Wonderful Employment 
Service 


We maintain a remarkable employment de 
partment where every year we place tho 
in big paying jobs. We do everything possible 
to get positions for our graduates. L. Dagan 
landed a job at $159.00 a week one hour after 
he asked us to help him. 

Famous Aces Will Teach You 

You get persona! flight instruction under 
famous aces, Only U. 8S. Licensed instructors 
and planes are used. You learn everything 
about aviation including navigation, plane con 
struction, motor repairing—everything bneces- 
sary to fit you for BIG P. 


First—Send in Coupon 

First of all—fill in coupon and mai) at 
ce. Get all the facts. Learn how you can 
start the home study course NOW —without 
any special preparation—then when you have 
finished the home study course, you can come 
to Chicago and take up the practical work 
But—don’t fail to mail coupon today 


Get Big FREE Book 
We will send you absolutely FREE our big 
book “AIRWAYS” which tells you bow easy 
it is to get into aviation and how hundreds 
of men who were doomed to small pay—are 
now making $80.00 a week and up—acT 
NOW. 


Thousands Now Making BIG PAY 
Through Our Training— 


/ 


AVIATION SERVICE and 
TRANSPORT INC. 


203 NORTH WABASH AVE., CHICAGO, U. S. A. 


Please mention Popular Aviation when writing to advertisers 


Gentlemen :— 
I am interested in Aviation. 


(C) Home Study. 
C Practical Course im Chicago. 





Name — saheniiies 


St. or R.F.D. 
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NROLL your name with us! Become a member of America’s Great- 
est Air Society and help “Make America Supreme in the Air!” 


Already the ASPA has organized over 400 civilian flying clubs 
throughout the United States. But we need more. Many more. And we 
need you! Helping to carry on this work in your community ! 


For The American Society for Promotion of Aviation will petition Con 
gress to appropriate $40,000,000 to supply gratis airplanes to every or- 
ganized aero club of fifty members or more. 





In doing this, we are simply urging Congress to follow, without delay, in the 
footsteps of the Canadian Government, which supplies an airplane gratis 
to every civilian flying club. In fact, Canada goes further than this—for 
Canada pays each club $100 for every pilot turned out. 


$40,000,000 Jokes 


$40,000,000 will provide 10,000 modern airplanes for training purposes. This 
is less than the cost of a first class battleship. And as an editorial in one of 
America’s greatest newspapers recently pointed out—battleships are fast be 
coming a joke. What this country needs, and hasn’t got, is the world’s best 





fighting AIR Fleet. 
What the ASPA Is 
The American Society for Promotion of Aviation was organized 4 12 
> i 


ex-service aviators at the Army & Navy Club, New York City, in 192 
is a voluntary non-profit organization incorporated and maintained 





To “Arouse and promote interest in aviation, as our strongest army of Na- 
tional Defense.” 

To make America air-minded—to cooperate with air-craft manufacturers in 
building up this newest industry— 


To organize civilian flying clubs throughout this country and to help train 
pilots for national emergencies. 


Join Aviation’s Great Fraternity 


Become a member of ASPA and as our repre- 
‘ sentative work for aviation in your community. 


. E fr oe erwe cee eo ceeese _ aw 
Membership Fee Secretary, ASPA 


ONE DOLLAR | 23FH Am a 


Actual Size 





which covers the cost of silver 


wings, membership card and lit- I am interested, and 1 want to add my same | 
: i to the thousa: already enrolled by you in 
erature of The American Society : your petition to Congress £ ~~ Sunde 
4 4 sati urnish airplanes tis for civilian flyi clu 
for Promotion of Aviation. organized under the auspices of the ASPA or 
other accredited aviation organizations. Depf. PA. 


Write for information as to how you 
may organize an aero club in your 
community 
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(Continued from page 66) 
eighteen cylinder six hundred horse- 
power engine were in production. 

The first successful rotary engine 
development occurred in the United 
States, initiated by the Adams Com- 
pany in the commercial construction 
of an engine originated by F. O. Far- 
well for automobile propulsion. And 
the principle was applied under the 
direction of Emile Berliner in 1907 
to a horizontal rotary engine to be 
used in his helicopter. 

The same type engine (with cyl- 
inders in a vertical plane however), 
was soon constructed for airplanes 
and shortly afterward the Gnome en- 
gine of Laurent Seguin appeared in 
France, employing largely the con- 
struction successfully demonstrated 
in the performance of the five cyl- 
inder Adams-Farwell engine. 

Mr. Berliner also fostered the de- 
sign of the Gyro rotary engine 
which employed a piston head intake 
valve operated by the oscillation of 
the connecting rod and with a me- 
chanically operated exhaust valve in 
the cylinder head. That construction 
was subsequently modified by the 
substitution of a duplex port valve 
in the cylinder wall, uncovered by the 
piston and acting as either intake 
or exhaust valve under the control 
of an auxiliary piston valve. 

The first successful European ro- 
tary engine to appear was the Gnome 
invented by Laurent Seguin, first 
represented by a thirty-four horse- 
power, five cylinder air-cooled en- 
gine. A seven cylinder sixty horse- 
power engine of similar construction 
shortly displaced it and by 1913 eight 
different sizes were being produced 
with seven, nine, fourteen and eight- 
een cylinders and ranging in horse- 
power from 45 to 180. The famous 
Gnome “Monosoupape” with intake 
port uncovered by the piston and me- 
chanically operated exhaust port, ap- 
peared in 1913 and played an import- 
ant part in the World War. The 
LeRhone and Clerget were later 
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Le Rhone radial, 9 cylinder en- 
gine, 180 H. P. engine. 














Inverted Liberty engine, 12 cyl- 
inder, geared, and air-cooled. 





European developments of the ro- 
tary type. Both were of conventional 
design and gained considerable prom- 
inence in military service. The win- 
dage loss, gyroscopic effect and high 
fuel and oil consumption of the ro- 
tary engine, however, appear to more 
than counterbalance the advantages 
of light weight and simplicity of 
operation and the rotary engine has 
almost disappeared from the flying 
fields in this country. 

It would seem that every conceiv- 
able arrangement of cylinders has 
been tried in aircraft engine develop- 
ment, both air and water cooled and 
in combination from two to thirty-six 
cylinders. There are verticals, Vees, 
double Vees, W’s, Y’s, and X’s. Then 
there are the Rotaries, Barrel Ro- 
taries, Differential Rotaries and 
Double Rotaries, Radials, Horizon- 
tal Radials, and Horizontally opposed 
types. 

The vertical eight branched off 
into a double row of cylinders with 
two crankshafts, but the most radical 
departure from the conventional de- 
sign was the five cylinder tandem, 
double acting two cycle engine built 
by Dufaux in France. It was the 
equivalent of an ordinary twenty 
cylinder engine operating on the four 
stroke cycle. 

Whatever the cylinder arrange- 
ment adopted the engine weight is 
again seriously affected by the means 
of cooling employed. Water-cooling, 
like the line engine, enjoyed a long 
tenure of popularity, chiefly because 
of priority of development. The air- 
cooled engines were early in the field, 
it is true, and were rather success- 
fully built for low performance by 
Curtiss and Renault, and in radial 
form by several others, but the man- 
ufacturers were easily frightened by 
the thermal and mechanical difficul- 
ties encountered and were readily 
persuaded to adopt water-cooling 
even at the cost of additional weight 
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for cooling water and radiator. 

By 1914 the air-cooled engine de- 
veloped in Europe was far ahead of 
the United States, as evidenced by 
the fact that France alone had 13 
engines from which to select, 10 of 
which were air-cooled. Six of these 
were rotaries, two were radials, and 
two were vees. Of the water-cooled 
engines, two were radials and one 
was a vee. The power of these avail- 
able designs ranged from 80 to 200 
horsepower. 

Most of those engines would not 
stand up in military service and in 
a short time the number in favor was 
reduced to five and a little later to 
two, leaving only an 80-horsepower 
air-cooled vee and the 130-horse- 
power water-cooled radial. 

(It is interesting to note that the 
cooling system is reversed as to en- 
gine types in present engine con- 
struction. Radials are air-ccoled and 
vees are usually water-cooled ) 

A very critical situation was pre- 
sented. The airplanes were found 
inadequate, and manufacturers were 
demanding more powerful engines. 

At this time the German Mer- 
cedes engine surprised the aviation 
world, and when several of them 
were captured intact, by the Allies, 
they were placed in the hands of en- 
gine designers with orders to copy 
and produce a similar engine, and 
another more powerful. 

On March 2, 1915, three specified 
types of airplanes were demanded, 
and the following motors were offi- 
cially placed at the disposal of the 
airplane constructors: 

LeRhone or Clerget, 120 h.p. ro- 
tary. 

Renault (Mercedes type), 110 h.p. 
6-cyl., vertical. 

(Continued on page 74) 








Cross section of Liberty air- 
cooled engine, 12 cylinder, V- 
type. This motor has a disflace- 
ment of 1,410 cu. in., and fro- 
duces the same fower as the 
water-cooled type, due to higher 
cylinder fressure and higher 
r.p.m. 
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PRESS 
BUTTON 








The operating mechanism is controlled curtain is brought to rest when it 


by a “Push Button Switch”. The reaches its limit of travel in either 
switch has three buttons: “Open”, direction. The curtain or curtains may 
“Stop” and “Close”. Once the cur- be stopped at any point in their line of 
tains are set in motion, the control is travel and held there indefinitely, 
automatic. A limit switch cuts off the thereby permitting the admission of 


current and simultaneously a magnetic any object smaller than an airplane. 


brake is automatically applied and the Kinnear service with every installation. 


































IT IS SIGNIFICANT 


that more than 


THIRTY ENGINE MANUFACTURERS 


have selected 


SCINTILLA 


AIRCRAFT MAGNETOS 


for the ignition equipment 


DEPENDABILIT Y—SIMPLICITY— 
ACCESSIBILITY 


SCINTILLA MAGNETO CO., Inc. 


SIDNEY, N. Y. 


Contractors to U. S. Army and Navy 
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en years ago the first commercial airplane factory in America began pro®) w/ic} 
duction in Wichita. Like all pioneering efforts, this infant industry§ of ¢ 
struggled for years, for its very existence. a hu 


From this small beginning, however, has grown Wichita’s presem} Ajj ' 
dominating position in the industry. The past year’s growth hall to th 
been stupendous. From approximately 100 employees, producing) offer: 
some 300 planes in 1927, to 841 employees at the present time} any 
and an estimated production of some 1500 planes, with a value has s 

of nearly $8,000,000 in 1928,—nearly one-fourth of all the} and 
commercial airplanes made in America this year will come} prod 
trom Wichita’s factories. The whole world is Wichita’s§ mark 
airplane market. Over nearly every civilized country, Flyin; 

Wichita made planes are now flying. plane 


To men who have a vision of the marvelous future of Tank 


this business, Wichita has much to offer. Our many) of th 
factories require vast amounts of materials, steel tub yy; 
ing, dope, airplane linen, accessories and parts off the p 
all kinds—and of course, most important of all— 
MOTORS. SWA 


We invite inquiry from responsible men plan} STE/ 
ning to enter any phase of the aircraft indus} CESS 
try. Full details will be sent upon request.) SWI! 


Chamber of} € 


Wichita) K. 








— 
Fy 
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THE AIR CAPITAL 









Nn PrO) W/ichita’s climate is ideal, with no fogs and real flying weather 365 days ui} F, oft 
dustry| of the year. The vast Kansas Plains are one unending landing field for en 
a hundred miles or more in every direction. 


resent) Ajj Wichita is air-minded. This is evidenced by the recent addition 
h has) to the curriculum of Wichita University, of a Chair of Aeronautics. 
lucing) offering one of the most complete courses of study to be found in 
time! any of America’s Higher Schools of Learning. Wichita also 
value), has seven other schools of aviation, one National Air-Mail Line. 

ll the) and one Passenger and Express Air-Transport Line. Other 

come) products affiliated with the industry, manufactured and 

hita’s marketed nationally from Wichita are: 

— Flying Suits, Shock Absorbers, Radiators, Propellers, Motors, Air 
’ plane Batteries, Brass and Aluminum Castings, Sparkplugs, Put 
tees, Leggings, and Boots, Airplane Sirens, Hangars, Gas 
ire of Tanks, Welding Equipment, Airplane Gasoline, as well as one 
many) of the largest jobbers of Aircraft Steel in the country. 


tub. Wichita’s Airplane Manufacturers, all in active production at 

ts of the present time, include: 

all—§ TRAVEL AIR MANUFACTURING COMPAN) 
SWALLOW AIRPLANE COMPANY 

plan: STEARMAN AIRPLANE COMPANY 

ndus- CESSNA AIRCRAFT COMPANY 

juest SWIFT AIRPLANE COMPANY 





ft Commerce 


Kansas 
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Front view of 24 cylinder Lib- 
erty, X-tyfe, water-cooled. 








Berliet (Mercedes type) (Automo- 
bile Co.), 110 h.p., 6-cyl., vertical. 

Lorraine Dietrich (Mercedes 
type), (Automobile Co.), 110 h.p., 
6-cyl., vertical. 

Renault, 200 h.p., 12-cyl., Vee. 

Salmson, 160 h.p., radial, 9-cyl. 

Salmson, 200 h.p. radial, 9 and 14 
cylinder. 

Clerget, 200 h.p., 12-cyl., Vee. 

No returns were obtained from the 
above demand and the situation re- 
mained as before. 

Under date of August 3, 1915, in- 
vitations were extended to all con- 
structors to take part in a “concours” 
which would commence on October 1, 
1915. 

The military authorities offered 
the following motors to the con- 
structors: 

Renault, 80 h.p. air-cooled. 

Renault, 110 and 200 h.p. (Mer- 
cedes type). 

Berliet, 110 h.p. (Mercedes type). 

Salmson, 150 and 200 h.p. 

Due to the fact that not one of the 
“entries” were ready for the “meet,” 
it was put off until November 1, 
1915. 

These trials occupied the entire 
month, and although actual results 
were not satisfactory, a great deal 
was learned and the demonstrations 
served to illustrate the difficult task 
that was before the constructors. 

Following this, the authorities offi- 
cially approved and designated the 
200 h.p. Renault Mercedes motor as 
the desired motor. 

At the beginning of the year 1916 
every effort was put forward to in- 
crease the output of the 200 h.p. 
Renault. This continued for some 
months while the constructors were 
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trying to develop an airplane, either 
single or multiple motored, to answer 
the military requirements, but with- 
out success. It was not until hun- 
dreds of these motors had been built 
that the military authorities realized 
that there were no airplanes capable 
of mounting these motors, although 
their power by this time had been in- 
creased to 250 h.p. 

Fortunately the rotary motor con- 
structors, disregarding the instruc- 
tions that the rotary type was not 
desired and would not be accepted, 
continued their development, and it 
was through their efforts that the 
aviation service was able to hold its 
own. 

When the United States entered 
the war in 1917 there was practically 
no aero engine industry in this coun- 
try, with the exception of the Cur- 
tiss factory, which was manufactur- 
ing training engines on Allied war 
contracts, and the Wright-Martin 
Aircraft Corporation, manufactur- 
ing Hispano-Suiza engines under li- 
cense. 

The Hall Scott Motor Co. of Berke- 
ley, Calif., and the Sturtevant Com- 
pany of Boston, Mass., began con- 
struction of aircraft engines in 1911, 
but their engines as a whole were not 
placed in production in the war pro- 
gram. 

The cry for additional power made 
it evident that the available equip- 
ment in this country could not pos- 
sibly meet the demands. The manu- 
facturers were faced with the neces- 
sity of producing an engine of much 
greater horsepower, which must also 
have unlimited production possibil- 
ities. 

The Allies, up to this time, had 
expended efforts on 60 different de- 
signs and had gotten nowhere. Ger- 
many, on the other hand, had con- 
centrated largely on one design, and 








Curtiss H-1640 Hexagon engine, 
34, front view; 12 cylinder, air- 
cooled. 
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Rear view of 3 cylinder radial 
air-cooled Lawrance motor. 








had the outstanding engine of that 
period. 

The United States, as a Govern- 
ment, was in a position to assemble 
all the data and experience of domes- 
tic and foreign designers, which 
would have been impossible under 
the usual competitive commercial 
method. 

The designing of an entirely new 
engine could be carried out more ex- 
peditiously in this country than an 
attempt to place in production an ex- 
isting foreign engine with all the dif- 
ferences in design and manufactur- 
ing methods. 

The servicing and repair, at such 
a great distance from the seat of 
manufacture, could only be satisfac- 
torily accomplished by standardized, 
interchangeable parts. The engine 
desired could only be obtained by 
pooling all resources and knowledge 
in one supreme all-American effort. 

Colonel E. A. Deeds, of Dayton, 
Col. Sidney Waldron of Detroit, J. G. 
Vincent, Chief Engineer of the Pack- 
ard Co., and E. J. Hall of the Hall- 
Scott Co. discussed such an engine 
with Gen. Squier, then Chief Signal 
Officer, and others. 

Detailed proposals were presented 
to the Aircraft Production Board, 
and the joint Army and Navy Tech- 
nical Board, which immediately ap- 
proved the project. 

Witness the birth of the Liberty 
engine. The creation of this power- 
plant constitutes a speculative, fear- 
less attempt by American designers 
and manufacturers to produce in 
large quantities an intricate me- 
chanism superior to any other engine 
produced in any other country. The 
publicity attending its conception 
fancied the winning of the war 
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BREAKING ALL 
RECORD 


WHAT SOME LEADING 
AUTHORI- 
TIES SAY ABOUT THIS 
WORLD BEATING 
BOOK OF THE HOUR 





AIRCRAFT 


ALEXANDER KLEMIN 


Professor of Aeronautics, New York 
University, University Heights, N. 
Y., a well-known authority: “a 
have carefully read Dyke’s Aircraft 
Engine Instructor. This is a splen- 
lid book. It is very clearly written 

will be invaluable to students.” 


MR. A. H. G. FOKKER 


The well-known designer and manu- 
eo of Fokker airplanes: “ 


feel that your book, the Aircraft 
Eng ne Instructor, will be a most 


val e contribution to the aircraft 
justry.”” 


THE PRATT & WHITNEY 
AIRCRAFT CO. 
M ufactur ers of the “W. asp” En- 
gine It certainly seems to be a 
st creditable piece of work, and 
ndoubtedly of considerable value 
to the aircraft industry If ever 
ie _ opportunity presents itself, will 
I ly not hesitate to recommend 
this book.” 








SCINTILLA MAGNETO COMPANY, 
INC. 


Manufacturers of the Scintilla Air- 
aft Magneto: “The Scintilla air- 
ft — is presented with 
clarity and accuracy. We think the 
book is one of the most comprehen- 
sive, complete and authentic treat- 
ments of the subject of aircraft 
power plants that has ever been 
written.” 





WRIGHT AERONAUTICAL 
CORPORATION 
Manufacturers of the Wright 
“Whirlwind” Engine: “We wish 
to congratulate you upon the splen- 
did description of the ‘Whirlwind’ 
engine in your book, the Aircraft 
Engine Instructor. We feel sure 


it will meet the demands of the 
laymen mu h better than our own 
struction book.’ 


CURTISS AEROPLANE & MOTOR 
COMPANY, INC. 

“The book covers the subject mat- 

er in a way that will be interesting 

nd helpful to those who are inter- 

in aircraft engines.” 
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OVER 400 PAGES 
400 ILLUSTRATIONS 






PARTIAL CONTENTS 


Wright ‘Whirlwind’ Aircraft Engines. 
Wasp” Aircraft Engine. 

Curtiss Aircraft Engines. 

Packard Aircraft Engines. 

Fairchild-Caminez Cam Type Drive. 

Miscellaneous Aircraft Engines. 

Lubrication of Aircraft Engines. 

Magnetos for Aircraft Engine (Scintills 
& Splitdorf). 

arbureto 8 for Aircraft Engines (Strom- 

%) 
- ters and Generators for Aircraft En- 


r ats and Controls 
ypes of Aircraft and Nomenclature for 
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Large Folded Lubrication :Syst 
Printed in Three “Colors. ne 
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THE 


AIRCRAT T-ENGINE 
INSTRUCTOR «ir: 


This great book on Aircraft Engines by an eminent gasoline engine ity has been 
acclaimed “the book of the hour.” All records for sales for a book of this type have been 
shattered. Dyke’s Aircraft Engine Instructor rides on top of a wave of ds he demand. 
This is the book you need—the book on aircraft engines that answers every need of the indus. 
try, a book endorsed and recommended by dozens of America’s leading aircraft authorities. 
A book that is practical and usable, from beginning to end. 


Assisting the author in the preparation of this great book were many aircraft engineers, 
manufacturers, aeronautical magazines and governmental departments. This is your assurance 
that it contains everything it should—that it is practical—that it is up-to-date. 

















It deals with modern aircraft engi and miscell i such as carburetors, magnetes, 
starters, aer le instr ete. It also ineludes types “ef aircraft, eontrols, nomenclature for 
aeronautics and complete information pertaining to air » ete. Adequate space is 








devoted to the Wright “Whirlwind,” the “Wasp,” the Curtiss, Packard “(ineludi the X-type 24 
eylinder engine), the Fairchild-Caminez (the engine without a crankshaft or connecting rods), and other 
leading makes, including some of the foreign makes of engines. 


One of the big features is the 400 illustrations, many made especially for this book, including master 
charts with reference figures in color. In effect they take leading aircraft engines apart and lay the 
many parts right before your eyes for you to examine and study. Large folding charts printed in three 
colors show the complete lubrication system of leading engines in detail. 


Practical, usable information is given on detecting worn parts and how to repair them. It shows 
where troubles are likely to develop and what te do to correct or repair them. 





Most of the difficulties encountered in the operation of the airplane will center about the engine. 
ENGINE MECHANICS ARE IN GREAT DEMAND and at attractive salaries. 





The Aircraft Engine Instructor is more than a book—it'’s a complete training on aireraft engine con- 
struction, maintenance and operation. Get this great book mow. You'll seed it. You'll emjey it and 
you'll profit by it. Only $5.00 postpaid—sent on approval—returs it in three days and get your money 
back if not satisfied. 
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MAIL THIS COUPON NOW 
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The Goodheart-Willcox Co., Inc. 
2009 Michigan Avenue 
Chicago, Illinois Dept. A 

Send me a copy of Dyke’s Aircraft Engine Instructor, postpaid. I enclose 
remittance for $5.00, which you are to return to me if I send the book 
back in three days 
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76 
THE FOREMOST ENGINES OF 1918 
No. of Lbs. Comp. 

Engines Symbol Cyls. H.P. R.P.M. Weight H.P. B.M.E.P. Ratio Type 
Liberty 12-a 12 400 1700 845 2.11 119.5 5.5 -1 W. C. Vee 
Hispano 41 8 180 1700 485 2.69 124.5 5.3 -1 W. C. Vee 
Hispano H 8 300 1600 596 1.98 127.8 5.3 -1 W. C. Vee 
Mercedes 6 160 1250 618 3.86 105.2 4.8 -] W. C. Vertical 
Mercedes 6 260 1400 935 3.75 107.5 4.94-] W. C. Vertical 
Maybach 6 200 1200 900 4.5 107.4 4.95-1 W. C. Vertical 
Benz 6 220 1400 829 3.68 113.0 4.93-1 W. C. Vertical 
Rolls-Royce Falcon 12 220 2000 723 2.68 113.0 5.3 -] W. C. Vee 
Rolls-Royce Eagle 12 360 1800 933 2.66 127.5 5.3 -1 W. C. Vee 
Fiat A-12 6 300 1600 928 3.32 112.0 4.31-] W. C. Vertical 
Lorraine-Dietrich 8 275 1600 546 1.98 137.0 4.7 -1 W. C. Vertical 
Renault 12 300 1550 836 2.78 116.0 2.66-1 W. C. Vee 
A. B. C. Wasp 7 170 1750 260 1.53 111.2 4.0 -1 A. C. Radial 
A. B. ©. Dragon-F ly 9 320 1650 600 1.88 103.5 4.0 -] A. C. Radial 
LeRhone J 9 110 1200 320 2.91 87.5 4.82-1 A. C. Rotary 
Bentley BR-2 9 200 1300 475 2.0 77.3 5.3 -1 A. C. Rotary 

_ Salmson 9 250 1500 473 1.89 100.0 5.4 -] W. C. Radial 
Curtiss OX-5 8 90 1400 390 4.33 111.0 4.92-1 W. C. Vee 





through the air, which naturally sur- 
rounded it with the possibility of 
ignominious failure, and certain and 
cruel condemnation. Nevertheless 
the very boldness of the idea assured 
the support of all elements pledged 
to win the war. 

Before it was produced and proved, 
however, its sponsors suffered merci- 
less criticism, but it was developed 
into the greatest aviation engine in 
the world, stands as one of the signal 
achievements of the World War, and 
is still giving creditable service to- 
day. 

When the Armistice was signed all 
the principal powers had acquired a 
vast amount of knowledge and ex- 
perience in designing and building 
aircraft engines. 

The principal engines available in 
1918 and their characteristics are 
given in the chart above. 


After the war, and after the smoke 
of cancelled war contracts, disorgan- 
ization, and readjustment had some- 
what cleared, the United States 
found three prominent builders in 
the aircraft engine field still carry- 
ing on, and anxious to continue the 
development of motors. These were 
the Curtiss Aeroplane and Motor Co., 
Packard Motor Car Co., and Wright 
Aeronautical Corporation. 

The studies and experimental mod- 
els made during the post-war inter- 
mediate period by those designers 
were largely confined to the water- 
cooled type, and, in the light of re- 
cent progress made by the same 
manufacturers, it appears they were 
simply groping about seeking an im- 
provement on the war-time Liberty. 

None of their early engines in this 
period represented any distinct ad- 
vantage in weight, power, or reliabil- 


ity over the Liberty with its specific 
weight of two pounds per horse 
power. 

The chart below presents some of 
the characteristics of the principal 
engines developed between 1918 and 
1923. 

The last five years have witnessed 
the greatest advance in aero engine” 
construction in al] the history off 
aviation. 

Intensive development of air-cooled 
engines has been the chief factor in 
this progress. 

During the war, and immediately 
afterward, designers paid little at- 
tention to the possibilities of air- 
cooled engines in the United States.’ 
with the exception of Charles Li 
Lawrance. E 

Mr. Lawrance produced in 1916 a7 
28 horsepower, two-cylinder, air- 
cooled engine. used to some | 





ENGINES IN INTERMEDIATE STAGE OF POST WAR DEVELOPMENT 


> 
: 
s 
: 

F 


a 


No. of Lb. Comp. i 
Engine Symbol Cyl. H.P. R.P.M. Weight H.P. 8B.M.E.P. Ratio Type 5 
Packard LA-1116 12 282 1600 733.2 2.59 125.1 5.56-1 W.C. Vee i 
Packard LA-744 8 160 1600 541.8 3.02 119.5 5.02-1 W.C. Vee 3 
Packard 1A-1237 12 300 1800 735.0 2.1 125.0 6.5 -1 W.C. Vee 
Packard 1A-825 & 200 1800 547.0 2.34 119.0 5.02-1 W.C. Vee 
Packard LA-2025 12 550 1800 1142 2.02 182.17 5.08-1 W.C. Vee 
Packard LA-1500 12 510 2100 738 1.44 129.0 5.5 -1 W.C. Vee 
Packard LA-2500 12 800 2000 1100 1.87 cman 5.5 -1 W.C. Vee 
Wright E-4 g 190 1800 480 2.5 122.0 5.35-1 W.C. Vee ‘ 
Wright H-3 12 820 1800 620 1.98 127.0 5.5 -1 W.C. Vee 
Wright T-3 12 575 1800 1160 2.0 181.5 5.3 -1 W.C. Vee 
Curtiss K-12 12 375 2250 728 1.94 ats erm he ee 
Curtiss K-6 6 150 1700 417 2.78 121.8 5.68-1 W.C. Vertical 
Curtiss C-12 12 400 2250 698 1.68 181.3 5.5 -1 W.C. Vee 
Curtiss CD-12 bi 400 2000 704 1.76 129.0 5.37-1 W.C. Vee 
Curtiss C-6 6 160 1750 448.5 2.79 126.9 5.2 -1 W.C. Vee 
Curtiss D-12 12 875 2000 693 1.84 183.8 5.38 -1 W.C. Vee 
Curtiss V-1400 12 500 2100 655 1.31 139.0 5.5 -1 W.C. Vee 
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Remember the Dates—Come! 
No Follower of Aeronautical Progress 
Can Afford to Miss the Chicago Show 


All Chicago invites you to its first exhibition of Aircraft, Equipment and Acces- 
sories—of all those things which have contributed so splendidly to the amazing 
progress and development of America’s fastest-growing industry— 


The great show at the Coliseum and Ist Regiment Armory, December Ist to 9th 
inclusive, promises to break all records, not only in the vast scope and character 
of exhibits, but in attendance as well. Every Air-minded American is invited. 


Don’t miss the 


AIRCRAFT SHOW 


Under the Auspices of the Aeronautical Chamber 


of Commerce of America 


COLISEUM, Chicago 


December 1 to 9 Inclusive 


For here you will find the most instructive, helpful and fascinating exhibition of new planes. 
parts and accessories ever brought together under one roof. Acres and acres of those things 
of which you have always wanted a close-up, first-hand knowledge. Every imaginable size 
and type of Aircraft: Monoplanes, Biplanes, Sportplanes; Amphibians that take-off and 
alight on either land or water! They’re all here. Also, you will find many special exhibits 
of Airport, Landing Field, Hangar and Airway Equipment of every description. Make a note 
of the dates—be sure to come. 


Aeronautical Expositions Corporation 


1513 South Wabash Avenue 
Chicago, Illinois 


CALUMET 3650 
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Symbol 


Packard Geared ..2A-2500 
J5 
R1750 
Pratt & Whitney. . Wasp 
Pratt & Whitney. . Hornet 
i Inverted 
Inverted 


No. Cyls H.P. 


12 
12 
12 
12 
12 
12 
12 


9 
9 
9 
9 
12 
12 


ENGINES OF 1928 


460 
600 
600 
600 
600 
600 
800 
800 
250 
525 
450 
525 
430 
420 


R.P.M. 


2300 
2500 
2500 
2400 
2500 
2500 
2000 
2000 
2000 
1900 
2100 
1900 
1700 


Weight 
680 
720 
840 

1000 
780 
880 

1179 

1380 
510 
750 
670 
750 

1015 
900 


Lbs. H.P. Comp. Ratio 


1.48 
1.2 
1.4 
1.62 
1.3 
1.47 
1.48 
1.73 
2.1 
1.45 
1.49 
1.43 
2.36 
2.14 
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extent in “Penguin” training ma- 
chines. His Model E, also produced 
in 1916, was a 3-cylinder radial type. 

In 1920, after attempting, unsuc- 
cessfully, to interest several manu- 
facturers in air-cooled engine con- 
struction, the Army Air Service 
undertook a definite program of air- 
cooled development in the labo- 
ratories at McCook Field. At the 
same time they announced a competi- 
tien for the design and construction 
of an air-cooled radial engine for 
pursuit planes. The Wright Aero- 
nautical Corporation was given a 
contract, as was also Mr. Lawrance, 
each for four engines. 

Mr. Lawrance’s engine, a 9-cylin- 
der air-cooled radial of 160 h.p., was 
submitted in 1921 and was the first 
engine of that type to successfully 
pass the Army’s 50-hour test. 

The R-1, as the Lawrance engine 
was called, was flight tested and 
demonstrated its suitability for such 
service. Fifty of these engines en- 
larged in capacity, and called the 
Lawrance J-1, but identical in other 
details with the first model, were 





Front view of Wright, J-5 Whirl- 
wind, 9 cylinder, air-cooled, ra- 


dial type. 





Front view of Pratt and Whit- 
ney Wasp, 9 cylinder, air- 
cooled, radial type. 








purchased the same year by the Navy 
for training purposes. 

The air-cooled engine research at 
McCook Field was prosecuted for 
about four years, and, when com- 
pleted, made available for American 
manufacturers cylinder studies and 
designs, which are the basis for the 
eminently successful air-cooled en- 
gines in this country today. Only 
cylinders were studied. These were 
tested on the universal test or “rub- 
ber” engine, a base designed for test- 
ing cylinders, either air or water- 
cooled, with a bore range of 4 to 8 
inches and a stroke range of 4% to 
9 inches. The designs tested included 
axial fins, circumferential fins, 
bolted-on heads, integrally cast 
heads, roof heads, flat heads, and 
other modifications of design, most 
of which proved unsatisfactory until 
the studies concentrated on the cyl- 
inder with cast aluminum head 
screwed and shrunk-on to a forged 
steel barrel. 

It will be impossible to describe in 
detail the development of the Army’s 
air-cooled cylinder, but some of the 


major features may be briefly de- 
scribed: 

a. First development of high mean 
effective pressure air-cooled cyl- 
inders. “High mean effective pres~ 
sure” in this instance refers to brake 
mean effective pressures in excess of 
180 pounds per square inch main- 
tained over long periods of operation. 

b. Development of the shrunk-in 
aluminum bronze valve seats. While 
this may appear to be unimportant 
no more than a glance at the troubles 
that have attended the use of cast-in, 
rolled-in and peened-in seats and re- 
membrance of the general adoption 
of the shrunk-in aluminum bronze 
seats in cast aluminum heads is re- 
quired to prove its value. 

c. The development of the enclosed 
valve gear for air-cooled aviation en- 
gines. The advantages are complete 
oil bath lubrication of the valve gear 
with consequent elimination of wear, 
partial compensation for valve clear- 
ance, retention of push rods when a 
valve spring fails, and protection of 
valve gear from the effects of ex- 
posure (particularly desirable in 

(Continued on page 107) 








Rear view of Fairchild Cam- 
inez motor, with cover removed 
to show the cams. This is a 4 
cylinder, air-cooled, radial type. 
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Sturdy, trim, modern, fast and maneuverable qualities 
place this monoplane before the aeronautical world 


with no apologies to offer. 


The AIR-KING Monofour sets a new pace in take-off, 


climb and flying speeds without “‘tricky’’ character- 


istics. 


Seating comfortably, 3 passengers and pilot; interior 
arrangement and finish like that of a fine closed car. 


Inverted stick control gives pilot more leg room and 
permits easy operation of rudder and brake controls. 


Monofour is equipped with 
starter and wheel brakes. 
Whirlwind J5 motor. Com- 
pletely equipped instrument 
board. Dual control. Full 
vision forward and on sides. 
Sturdy landing gear. Door 
on both sides of fuselage. 
Mohair upholstering. Plenty 
of room for passengers and 
baggage. Navigation lights. 


No monoplane of equal class 
and price can offer more in 
comfort, design, appearance 
or performance. May we 
send you full information? 


AIR-KING 
BIPLANES 


—continue to meet the re- 
quirements of flying schools 
— airport operators — and 
sportsmen because of easy 
handling—low upkeep and 
operating costs. Modern, 
snappy lines and husky con- 
struction, appeal to the pros- 
pective student and owner. 
If low taxi rates have hit 
your town—you need AIR- 
KING more than ever! 


NATIONAL AIRWAYS SYSTEM 
FIELD 6, LOMAX, ILL. 


——— 
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AVIATION 
AND 


ORGANIZATION 


As an industry grows, so increases its need for organization. There must 
be some meeting-place, some agency for the solution of mutual problems, 
some common voice. To answer this need there was developed the 
Trade Association. 


te 





The Aeronautical Chamber of Commerce 
is the 


Trade Association of its Industry 


Poewwwwvwuwwwevwwwwwwwee 
a . ews _~eowwwwwwvuue. 


RATNER 


It serves not only the manufacturers and operators of aircraft and engines, but 
the many who produce the raw material and parts used in building and operating. 
Its activities are manifold and adequate. It merits the support of all connected with 
aeronautics. It offers to them an invaluable affiliation. 


Bas ad 


The Chamber will welcome an opportunity to explain its work to those interested. 


Address all inquiries to: 


The Aeronautical Chamber of Commerce | 
of America, Inc. i 


300 Madison Avenue 
New York City 
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yj the thorough, intelligent 
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door of opportunity for you. 


It gives you 
NEW, LICENSED PLANES, CAREFULLY MAINTAINED AND 
REGULARLY INSPECTED « « COMPLETE AND THOROUGHLY 
MODERN EQUIPMENT « «2 TRANSPORT PILOTS, LICENSED 
MECHANICS, LEADING ENGINEERS AND BUILDERS — ALL 
VETERANS IN THE INDUSTRY—AS YOUR INSTRUCTORS « a 
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Porterfield Flying School, Inc. 
Kirkwood Bldg., 18th & McGee Sts. 
Kansas City, Mo. 


Hil ‘Ne Aviation offers you. The finest 
HW 7 | fiying weather of the year right 
| 





now at dur field. Start right 
J now—be ready for 1929—Avia- 


: Send me at once my copy of “A Flying Message,” 
tion’s biggest year! Clip the 


Hi which tells me all about your flight and gaound train- 
coupon—and use it today! fil My ing, and my opportunity in Aviation. 
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Fa cAeronautical Library 


Christmas Gifts for Everyone 


E are suggesting this month 

a list of books on aviation, 

adapted as Christmas gifts 
to friends of varying degrees of air- 
mindedness. For the advanced stu- 
dent of aeronautics there is a wide 
selection of texts, ranging from 
books covering the entire field to 
monographs dealing with specialized 
departments of aviation. For people 
with less technical interests there 
are books on noted flyers, on the 
application of airplanes to problems 
of business and national defense, 
and on airlines and airports. There 
are many attractive books for boys, 
telling of adventure in the sky, ex- 
plaining the construction of model 
airplanes, and describing in simple 
language the fundamental laws of 
aeronautics. 

A book well qualified to serve as 
a gift to anybody with the desire to 
know “how it feels to fly” is a train- 
ing manual just published by the 
Ronald Press. This is 

Practical Flying: A Training 
Manual for Airplane Pilots, by 
Byron Q. Jones, Major, Air Corps, 
U. S. Army. The Ronald Press Co., 


New York: 1928, 210 pp. Illustrated 
with 6 plates. 

Major Jones’ Practical Flying has 
a right to its name. It is an attempt 
to save the time of students and in- 
structors alike by providing a clear, 
systematic text-book for use on the 
flying field. Through long experi- 
ence in helping develop the Army Air 
Corps’ methods of pilot instruction, 
Major Jones has become familiar 
to an unusual degree with the prob- 
lems of flying schools and their 
pupils. He has incorporated in this 
book a good deal in the way of in- 
formation, explanation, and counsel 
which is of importance to the stu- 
dent pilot but which is sometimes 
omitted from the primary flying 
course because of lack of time and 
opportunity. 

There are thirty-five chapters in 
the book, covering very nearly every 
aspect of preliminary flight instruc- 
tion. After discussing aviation as a 
career with much candor, Major 
Jones describes the physical and 
mental qualities desirable in a flyer. 
From this point he passes to a brief 
treatment of the fundamental facts 


of flight, and their practical applica- 
tion to airplanes. This is followed 
by chapters on planes, instruments, 
flying parlance, plane parts, pilots’ 
equipment, methods of plane inspec- 
tion, and rules for testing the con- 
trols and the motor. There is a 
chapter on the first flight, with ad- 
vice to the novitiate concerning what 
to notice and think over. 

Beginning with chapter nineteen, 
Major Jones gives a detailed descrip- 
tion of actual flying procedure. 
Taxying, the take-off, the initial 
climb, emergency landings after the 
take-off, straightaway flight, turns, 
figures of eight, speed in glides and 
climbs, straight glides, gliding 
turns, landings, climbing turns, 
cross-country flying, and stalls and 
spins are all assigned separate 
chapters. 

As a statement of what to do and 
what not to do in flying, this book 
is distinctly successful. It is of 
value to instructors, to students, 
and to people generally who want 
exact information about the man- 
agement of airplanes. 





THE STUDENT AVIATOR 


new section on instruments and their use and 


Elementary 


Aeronautics—E. B. Wilson 
An elementary course on that part of the study 
of dynamics which pertains to and is funda- 
mental to aeronautical engineering. 
Elementary Aeronautical Science — Hart 
Laidler 
A book written primarily for the younger 
student with an elementary training in mathe- 
matics and mechanics. 
Elementary Principles of Design & Construction 
—A. W. Judge 
Deals with aerodynamic and stability principles 
and their general application with mechanical 
principles to design. 
Fluid Velocity & Pressure—J. R. Pannell 
Describes fluid velocity and the various means 
of determining the amount. It is written in a 
non-technical style, and should prove helpful 
to the engineering student. 
. C. of Aviation—V. W. Pagé 
A good text for the beginner covering general 
questions of types, design, construction, power, 
control and maintenance. 
Aeroplane Construction, Operation and Mainte- 
nance—J. B. Rathbun 
Deals in an authoritative way with the applica- 
tions of well established engineering principles, 
making it a useful book to the student. 
Aircraft Handbook—Fred H. Colvin 
A new edition of a popular handbook with a 


an approved nomenclature. 

Everybody’s Aviation Guide—V. W. Pagé 
A simplified and up-to-the-minute text book for 
students, written in the question and answer 
form with ample illustrations. 

Glossary of Aviation Terms—Pagé & Montariol 
French-English and English-French glossary 
of all terms in common use, prepared for use 
during the war. 

Modern Aircraft—V. W. Pagé 
A most thorough and complete book covering 
practically every phase of construction, opera- 
tion and maintenance of aircraft. 

Modern Flight—C. Clevenger 
A manual of flying procedure in such terms 
that the layman can readily understand it with- 
out constant reference to a glossary. 

Learning to Fly in the U. S. Army—E. N. Fales 
A simple and concise manual for the student 
with many technical details omitted for clear- 
ness without sacrificing accuracy. 

Aviation Engines—V. W. Pagé 
A product of the war school but full of tech- 
nical material of great value to the student 
and supercharging and output. 

Aviation Engine Trouble. Chart—V. W. Pagé... 
An illustrated chart showing a cut-away motor 
with parts in detail and tables showing causes 
and remedies of trouble. 

(Continued on page 84) 
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for 


EFORE you start flying for your pilot’s 
license you must have a thorough 
ground school course. Two great books by 
Major Victor W. Pagé, “Modern Aircraft” 
and “Everybody’s Aviation Guide,” give 
you an opportunity to take your ground 
course at home in the evenings without in- 
terfering with your present position. So 
now you can earn while you learn. These 
books are the text books used in nearly one 
hundred of the best aviation training 
schools. Yet you can have them both on 
approval for only seven dollars by sending 
in the coupon on this advertisement today. 





EVERYBODY’S 
AVIATION 
GUIDE 

by 


Major Victor W. Page’ 
U.S. Air Corps 


You can examine your own knowl- 
edge of fundamentals with Every- 
body’s Aviation Guide. Before 
you attempt actual flying, you 
should test your knowledge of 
ground work with the questions 
and answers contained in this 
handy 265 page manual. It covers 


all fundamentals through the aero- 


dynamics of both lighter-than-air 


and heavier-than-air machines, air- 


cooled and water cooled motors. 


Control systems and flight meth- 
ods are copiously described and illus- 
trat Experienced pilots find this book 
valuable for review and reference. It 
is yours for only $2.00. On approval 
Use the coupon. 





The Norman P. Henley Pub. Co. 
2 West — St., New York 
Gentlem check 1) 


cash 


my money. 


Sond C.O.D. plus small postage charge (1 for 

$7 for Modern Aircraft and 
Everybody’s Aviation Guide 

Saceeed please find money order [] or $5 for Modern Aircraft alone 

$2 for Everybody’s Aviation Guide alone 

If not entirely satisfied I will return my purchase within five days and you will return 
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Aerial Navigation & Meteorolugy—L. A. Yancey 
A handbook for study in preparation for 
examination for any grade of license in these 
two subjects in question and answer form. 

Oe Ee 
The author explains the subject of navigation 
by charts and diagrams in an interesting way. 
A book of this character is invaluable to the 
aspiring navigator. 

Aircraft Instruments—H. N. Eaton............ 
A book for practical use giving principles and 
uses of over 175 types and makes of instru- 
ments. 

Aircraft Engine Instructor—A. L. Dyke....... 
A complete education in the construction, 
maintenance and repair of power equipment in 
use in modern aircraft; unusual] illustrations 
throughout. 

Advanced 

Aerodynamics—Edw. P. Warner 
A strictly technical work for the advanced stu- 
dent dealing with purely theoretica] and en- 
gineering matters. 

Airplane. Design & Construction — Ottorino 


Pomilio ..... Dita p, she bi wacdenerie ad Sa aaa ieee 
Primarily intended for designers or advanced 
students wishing to go into problems of aero- 
dynamic research in design. 

Dynamics of the Airplane—K. P. Williams..... 
A purely theoretical work omitting all ques- 
tions of design and construction and dealing 
with problems presented by motion. 

Aeroplane Structural Design—T. H. Jones & 

EE oie tuuned sea ai.cnes sr csasannces 
A book for the designer, draughtsman and stu- 
dent, dealing with strength calculations from 
a practical point of view, with illustrating 
diagrams, formulae and tables. 

Aircraft Power Plants—Jones, Insley, Caldwell 

& Kohr 
Clearly discusses various engines and acces- 
sories, with propeller design and collateral 
subjects fully covered. 

Airplane Engines—Lionel S. Marks............ 
Covers the field of engine research with 
especial reference to foreign engines in use 
during the war and their details. 

Automobile & Aircraft Engines—A. W. Judge.. 
Deals with the principles and mechanics of 
aircraft engines and the effect of altitude and 
supercharging on. output. 

Air Navigation & Meteorology—Capt. 

Duncan 
A compact and attractive presentation of this 
subject. A text book which does not sacrifice 
accuracy in achieving clarity. 

Practical Flying—Byron Q. Jones............. 
A training manual for airplane pilots—instruc- 
tions in flying by a famous flyer. 

Aeronautical Meteorology—W. R. Gregg........ 
Just the information needed by air men, with 
no complicated treatment. Of practical] value 
to pilots and students. 

A Cloud Atlas—Alexander McAdie............ 
Covering the classifications of clouds, rain and 
other atmospheric phenomena of interest to 
the flyer. 

The Force of the Wind—H. Chatley............ 
Especially valuable to the aviator as showing 
the action of the wind on obstacles, and its 
force—with diagrams. 

Man and Weather—A. McAdie 

The structure of the atmosphere and the con- 

ditions which cause changes in the weather; 

methods of forecasting. 
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Aircraft Year Book—for 1928................. 


The regular year book of the Aeronautical 
It should be in every 


Chamber of Commerce. 
library for record purposes. 
THE GENERALLY AIR-MINDED— 
YOUNG AND OLD 


Miscellaneous, Non-technical 


December, 192% 





Gliding & Soaring Flight—J. Bernard Weiss....$ 2.50 


A brief history of gliding, covering its earlier 


progress up to 1922, with illustrations and 
photographs of historic gliders. 

Transport Aviation—Archibald Black.......... 
A mass of information and accurate data 
covering the operation of transport business 
by air, with tables of costs. 

The Aeroplane Speaks—H. Barber............. 
A book written to help the ordinary man 
to understand the aeroplane and the reasons 
for the various parts, their functions and 
operation. 

The Book of the Sky—M. Luckiesh............. 
No tedious technical data in this book on coud 
formations and their importance to the aviator 
in his business. 

Airports and Airways—Donald Duke.......... 
Discusses a problem of vital interest today to 
many communities, chambers of commerce, 
and civic organizations. 

Winged Defense—William Mitchell............ 
At once a warning and a plea for sanity and 
safety and the development of adequate air 
forces for national defense. 

European Skyways—Lowell Thomas............ 
Filled with reminiscence and anecdote, this 
narrative of a trip of over 25,000 miles in 
Europe is a hard book to lay aside. 

The First World Flight—Lowell Thomas....... 
An authentic and thrilling narrative of one of 
the world’s greatest adventures, the first air- 
plane flight around the world. 

Heroes of the Air—Chelsea Fraser............ 
Comprises in one book all the daring deeds of 
airmen of the past and present, including the 
greatest flights of 1927 and 28. 

The LaFayette Flying Corps—Hall & Nordhoff 


(2 Vols.) 
A complete history of the LaFayette Flying 
Corps, with many illustrations and the records 
and history of each flyer. 

The Law of the Air—Carl Zollman............. 
The first legal volume dealing with the ques- 
tions brought up by air transport and opera- 
tions. 

Conquering the Air—Archibald Williams....... 
The stories of many famous flights told in a 
fascinating manner that takes them from the 
realm of dry history. 

We—Charles Lindbergh 
Lindbergh’s own story, covering his exploits in 
the air mail service and the story of his won- 
derful Atlantic flight. 

Flying with Lindbergh—Donald E. Keyhoe..... 
As told by Colonel Lindbergh’s aide; here we 
have a warmly human and absorbing story 
practically a sequel to “We.” 

Charles Lindbergh, His Life—VanEvery & Tracy 
The life story of the hero of 1927 with an in- 
teresting introduction by the president of the 
United Press Association. 

Record Flights—Clarence Chamberlin.......... 

The flyer’s own story of the events leading up 

to and during his great flight from New York 

to Germany. 
(Continued on page 106) 
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“THE RONALD AERONAUTIC 

SERIES, prepared by writers who 
are authorities on their subjects, is 
making an important contribution to 
The individual volumes are 


science. i 4 ; 
rapidly becoming classics on their 
subjects.” 
B. Foulois, 
Brig. Gen., Air —_. o & "A 


~TeE RONALD AERONAUTIC 
SERIES is complete and accurate. 
1 find this information most valuable, 
not only for the technical man. 


Major, Air Corps Reserve 
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George H. Robertson, 


Airplane Division, Ford Motor Co. 


Foundation Books on Aeronautics 
Written by World Leaders of Aviation 


\iXTEEN VOLUMES of the Ronald Aeronautic Series are now ready. They provide the unly organized, 
comprehensive source of accurate information in any language on practical aeronautics in all its de- 
Space does not permit us to list all, but those described will show you the range of subjects 


Select those you want to see and they 


velopments. 


covered. You can examine any or all without advance payment. 


will be sent, delivery charges prepaid, on five days’ approval. 


Aircraft Power Plants 


By E. T. Jones, Chief Power Plant Engineer, Wrigh: 
deronautical Corporation; Robert Insley, Assistant 
Chief, Power Plant Section, F. W. Caldwell, Chief, 
Propeller Section, Engineering Division, Army Air 
Corps; and Rebert F. Kehr, Research Division, 
Studebaker Corporation. 


Explains and compares favorable and unfavorable features 
uf various types of engines and accessories, also perform- 
ance characteristics. Practical notes on operating features. 
Describes ignition systems, carburetors, radiators, fuel 
piping, pumps, reversing mechanisms, superchargers, etc. ; 
overs lubrication, quality of engine fuels, principles and 
-—- of air propellers, etc. 2086 pages, 104 iilustrations. 
$4.2 


Aircraft Instruments 


By Herbert N. Eaton, Research Engr., W. A. Baum 
Co., Inc.; W. Willard Frymoyer, Engr., Foxboro 
Co.; Clarence L. Seward, Assoc. Engr., Bureau of 
deronautics, Navy Dept.; K. Hilding Beij, William 
C. Brombacher, H. Benton Heamrickson, and David 
fi. Strother, of the United States Bureau of Stand- 
auras. 


Describes and explains over 175 types and makes of air 
raft instruments. Includes technical data, manipulation, 
advantages and disadvantages, etc. 269 pages, 68 illus- 
trations, $5. 


Airports and Airways 
By Lieut. Donald Duke, Chief, 
Army Air Corps. 
Provides complete information on cost and establishment, 
operation, and yoy 4 airports and airways. 


Points out ways to assure r procedure and prevent 
ostly mistakes. 178 pages, "a7 Pilitustrations, $5.00. 


Airways Section, 


Aerial Photographs 


By Lieut. Dache M. Reeves, Army Corps; fermerly 
Instructor in Aerial Photography, Air Corps Ad- 
vanced Flying School. 


Explains characteristics and military and —s applica- 
tions of aerial photographs. The first work 

prepared especially for the user of the prints. $12 pages. 
123 iMustrations, $5.00, 


Airmen and Aircraft 
By Major Henry H. Arnold, Air Corps, U. S. A. 


4 fascinating, practical, and authoritative introduction to 
seronautics. Describes various types of aircraft and equip- 
ment, Supplies detailed information regarding courses of 
instruction for qualification as pilot. 218 pages, 24 ijlus- 
trations, $3.50, 


Engineering Aerodynamics 
By Lieut. Walter S. Diehl, (C. C.) U. S. Navy; 
Scientific Section, Bureau of Aeronautics, Member 
ef Aerodynamics Sub-committee, N. A. A. 
Practical information on aerodynamics, presented in form 
suitable for direct application by aircraft designers and 


advanced students of tical 282 pages. 
159 illustrations, $7.00. 
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MAsor JONES has been 
flying since 1913; he 
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Fig. 1. The simplest connection between supporting wings and control works consists of four steel tubes assem- 
bled into triangular combination, as shown here. 


By Alfried Gymnich 
Translated by John H. D. Blanke 


(Continued from the November issue, Installmem I!\.) 


HE fuselage forms the media- 

; tory link between the support- 
ing wings and the control 
works; it serves to carry the flyer, 
and the control organs, and to con- 
nect the supporting wings with the 
controls in a suitable manner. There- 
fore, in the case of hanging gliders 
and schooling or training sailplanes, 
the fuselage consists as a rule only 
of a few stays connected in trian- 
gular design for naturally such a 
framework can be designed, techni- 
cally, without difficulties, can be 
more easily and more cheaply con- 
structed than a completely enclosed 
fuselage and, moreover, the damages 
which can never be avoided in train- 
ing service, are more easily repair- 
able. But such a fuselage frame- 
work creates a great additional re- 
sistance, which is still further in- 
creased by the fact that the body of 
the flyer is also exposed to the open 
air. Where high performance is de- 
sired in the sailplane a good ascend- 


ing value, and a high flying speed, 
are essential, and the design must 
aim, therefore, towards a low air 
resistance by constructing a com- 
pletely enclosed stream-line shaped 
fuselage, to take up the pilot, the 
transmitting equipment for the con- 
trols, etc. In the case of the school- 
ing sailplanes this factor is dropped, 
since these are intended merely for 
flying in slope winds and not for the 
establishment of records. Moreover, 
for a purely aviatorial training it is, 
of course, immaterial whether the 
flight continues over a shorter or a 
longer period, for the main thing is 
merely to acquaint the operator with 
the control organs and to aid him 
in acquiring skill in their manipu- 
lation. 

One of the simplest connections be- 
tween the supporting wings and the 
control works is represented by the 
wing-controlled monoplane Muenchen 
shown in Fig. 1. Here the entire 
fuselage framework consists merely 


of four carriers or beams of steel 
tubing, which are tied together in 
triangular design. Another very sim- 
ple construction is indicated by the 
fuselage framework of the schooling 
glider shown in Fig. 2; however, the 
stay located ahead of the head of the 
flyer should be avoided if at all pos- 
sible, as is the case with the school- 
ing plane of the Rhoen-Rositten-Ges- 
ellschaft, the fuselage framework of 
which is shown in Fig. 3. Such a 
fuselage framework can be consid- 
ered as standard for simple schooling 
sailplanes as well in respect to sim- 
plicity as in respect to strength. 
However, if one intends to build a 
real fuselage, it is better not to leave 
it uncovered. The slight additional 
cost for the covering and the perhaps 
somewhat greater weight are abun- 
dantly compensated for by better fly- 
ing qualities. 

The closed fuselage may be de- 
signed in three different ways. First, 
a special wood framework, that is, 
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Fig. 2. Training glider with fuselage framework easy to build. It is well to avoid the stay in front of the 


longitudinal beams which are inter- 
connected with stays and combined 
into a rigid frame by the use of diag- 
onal stays or diagonal braces, may be 
used (Fig. 4) ; second, welded or riv- 
eted steel or Duralumin tubing may 
be employed; and third, longitudinal 
beams or supports and a number of 
cross walls called frames, glued to- 
gether at certain distances, may 
prove satisfactory for some cases. A 
fuselage constructed according to the 
last method is laid over with ply- 
wood, in contrast to the first two 


V\ JSS 
LL 


Fig. 3. Fuselage frame of the 
monoplane of the Rhoen-Rosit- 
ten-Gesellschaft. There is no 
stay in front of the flyer. The 
shaded portions are covered 
with plywood. 








designs which are nearly always cov- 
ered with fabric. Since the covering 
of plywood also serves in transmit- 
ting or taking up the forces, diagonal 
stays are more or less superfluous 
and the entire fuselage frame can be 
held together more easily than one 
covered with fabric. The assembly 
of such a fuselage of cross frames 
is started upon a form, similar to the 
form used in constructing a ship. 
The shape of the fuselage in cross 
section may be round, oval or angu- 


pilot's head, for it may cause injury. 


lar. In the construction of sailplanes 
one finds most frequently the square 
or rectangular fuselage, since this 
one offers fewer difficulties than do 
round or oval fuselages, from the 
standpoint of design and construc- 
tion. The shape of the cross frames 
determines the shape of the fuselage. 
The longitudinal beams consist as a 
rule of spruce; in rare cases ash 
wood is used for beams which are to 
be bent considerably. Although this 
wood is of course stronger and more 
elastic, it is difficult to work and it 
has a considerably higher specific 
weight. The cross frames are ex- 


| clusively made of spruce and in order 


to attain a greater strength they are 
blocked with thin plywood transver- 
sal to the direction of the grain. The 
cross frames in the front, especially 
those which must carry the fittings 
for attaching the supporting wings, 
are more strongly designed, whereas 
those in the rear which render less 
exacting service, are designed as so- 


called construction cross frames of 
weak ledges with corners of plywood. 
The various illustrations show the 
more customary designs of cross 
frames. Naturally more cross frames 
are required for round and oval fuse- 
lage than for anugular fuselages, in 
order to preserve the shape. There- 
fore, one or two auxiliary cross 
frames are as a rule set between two 
supporting cross frames, which are 
designed especially to avoid unneces- 
sary weight, and which serve merely 
to maintain the shape. The number 
of longitudinal carriers or fuselage 
beams for connecting the cross 
frames depends also upon the shape 
of the fuselage. In general, here 
also four longitudinal carriers are 
used, and, as required, weaker ledges 








Fig. 4. A fuselage built with- 
out cross frames. The construc- 
tion of the control] works is also 
clearly shown. 
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Fig. 5. A fuselage constructed 
in triangular combination, the 
joints of which are lapped over 
with plywood. The arched roof 
of the fuselage is already 
blanked with plywood. 








for maintaining the shape of the 
fuselage are built in. 

The framework of a fuselage cov- 
ered with fabric must be resistive to 
torsion, and this may be effected, as 
already mentioned, by placing piano 
wire diagonally in all square fields 
or using diagonal stays. The latter 
method is frequently used since it 
can be carried out more easily inas- 
much as complicated fittings for at- 
taching the reenforcing wires are 
avoided. Such auxiliary means are 
not required for fuselages of ply- 
wood; in this case the torsional) 
strength is attained by the covering 
of plywood. 

Thus far metal fuselages have not 
been used very widely in sailplanes. 
Even though metal permits far 
quicker and more accurate calcula- 
tion than wood, which is always sub- 
ject to heavy fluctuations in strength, 
the latter is preferred in the con- 
struction of fuselages, for fuselages 
of wood are easier to construct and 
can be repaired without special tools 
and machines, 

Those parts of airplanes which 
serve for stabilizing and changing 
the direction of flight, are designated 
as control works or guiding works. 
One differentiates between vertical 
and horizontal control works. The 
control works consist of fins and rud- 
ders. The immovable, rigid parts of 
the controls, which give to the air- 
plane a certain stability in direction, 
are designated as fins, whereas the 
movable parts, which serve to correct 
deviations from equilibrium which 
make possible desired changes in di- 
rection, are designated as rudders. 
Vertical fins and rudders contro) 
movements of the plane to left or 
right about the vertical axis; hori- 
zontal fins and rudders control move- 


Popular Aviation 


ment up and down about the horizon- 
tal axis. To the control works belong 
furthermore the transversal rudders 
joined to the ends of the supporting 
wings, which serve for maintaining 
the transversal stability. 

Concerning the manner of working 
the rudders we have already written 
in the second installment, so that an- 
other discussion of this topic is un- 
necessary. In order to decrease the 
controlling work to be done by the 
pilot, the rudders of airplanes are 
frequently compensated or unloaded; 
that is, they have small surface por- 
tions located ahead of the rotatory 
axis, whereby a portion of the air 
force coming into effect when manip- 
ulating the rudders, is compensated. 
But such compensated or unloaded 
rudders are hardly necessary in the 
construction of sailplanes, for the 
rudder forces which occur here are 
slight. Furthermore, too much com- 


Fig. 6. An oval-shaped fuselage 
with cross frames. Observe the 
massive main cross frame and 
the light auxiliary cross frames, 
and also the weak ledges in 
front which serve only to main- 
tain the shape. 








pensation of the rudders is detri- 
mental, since a certain control 
pressure is then necessary for con- 
trolling by the sense of feeling. 

The construction of the control 
works is similar to the construction 
of the supporting wings. Here also 
beams and ribs are used, with this 
difference only, that the cross section 
of the control works indicates in- 
stead of a profile shape, a stream-line 
shape. A special discussion of the 
assembly is therefore unnecessary, 
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Fig. 7. Various cross frames 
with plywood fitting. 








especially since this subject is cov- 
ered in the illustrations. 

The connection between the rudder 
and the control stick is effected either 
by cables which are led over rollers 
of large diameter or by push rods in 
connection with angle levers. The 
latter method is coming more and 
more into use; as it offers greater 
advantages in assembly and taking 
down, and the friction is as a rule 
less. The side control is always, 
without exception, connected to the 
pedals by means of cables. 

(To be continued ) 


Interest in gliding and the con- 
struction of gliders is becoming more 
and more widespread, if the number 
of letters which come to the offices 
of Popular Aviation from gliding 
enthusiasts can be regarded as evi- 
dence. A good many correspondents 
want detailed information concern- 
ing particular problems. In an at- 
tempt to meet these special needs. 
we have ordered a selection of blue- 
prints and working drawings from 
Germany, and as soon as these ar- 
rive we will be glad to supply copies 
at cost. Do not order any of this 
material until we have announced its 
receipt. 








Fig. 8. Construction of Fuse- 
lage Joints. 

Left: An unusual method with 
the use of grooved ledges and 
angles of plywood. 
Center: Simple 
with plywood. 
Right: Connection of beam and 
cross frame by means of sev- 
eral thin glued laths, and over- 
lapping of plywood. 
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” 


Handi-Shop, in addition to the many regu- 
lar exclusive advantages, make this shop 
one of the finest values in the workshop 


field. A few of the new improvements are: 
New Delta Miter-Gauge (with many new 
features). 
New Circular Saw Adjusting Lever. 
New Delta Adjustable Rip Gauge. 
Larger Circular Saw Table. 
1/3 H. P. Motor. 








7 Scores of Exclusive Advantages 





in this Big Husky Home Workshop 


The DELTA Handi-Shop is a man-sized, 
motorized workshop, complete, efficient and 
PRACTICAL IN DESIGN! Does everything from 
building full-sized furniture, turning table legs, to 
finishing delicate detail work. Study the illustrations care- 
fully. Note the two-shaft motor that permits two or three 
operations at one time—the heavy Triple Foundation U- 
Shaped Lathe Bed (no rods)—the practical arrangement of This TWO-SHAFT motor is THE 


the Circular Saw that permits the cutting of large lumber Permits "you to carey om two or then 











Larger Triple Foundation Lathe Bed. 
1/2 inch capacity Drill Chuck. 
~~ For full details, send coupon below. ,, 


Make the Things You Have 
Always Wanted to Make 


With this convenient, practical workshop. It’s 
o easy and so quick! Save money on repair 

ork. Earn money in your spare time. Complete 
pee ml ant furnished. With each Handi-Shop is in- 
cluded, at no extra cost, complete set of working 
drawings. Below are a few of the hundreds of arti- 
cles you can make in a jiffy with a Handi-Shop. 


Blue Prints Included 
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without interference—the Improved Tilting Tables on the important operations at one time — 
Circular Saw, Sanding Disc, and Jig Saw, with many ex- without as ae 
clusive features. Has automatically oiled bronze bearings All DELTA UNITS 
and is completely assembled on heavy veneered wood base. wee) 4 

This combination of advantages, plus many more, IS ween 
FOUND EXCLUSIVELY in the DELTA HANDI-SHOP! 
No wonder even last year’s Handi-Shop was an outstanding 
value. And now, with the many additional exclusive fea- 
tures of the new 1929 model, this shop is in a class by This Heary Triple 
itself — above all comparison—at a new price that is > yo 


surprisingly low! (no r rails) 
is GUARANTEED not 


10 DAY TRIAL |. ware ron rms 


in Your Own Home VALUABLE BOOK 


crammed full of practical in- 
without obligation. See how PRACTICAL, how EF- formation on Sew to con- 
FICIENT is this sturdy, full-sized machinery under 


struct useful decorative 
actual working conditions. Study its many ex- w objects. Helpful oa 
clusive advantages. You will find the Handi- 


Shop complete = all necessary equipment for 


Circular Saw Woodturnin Jig Sawi 
Sanding, Drilling. Grinding ant Bufing. - 


Terms 














own workshop or not, Conn 
directions, - 
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tai ick Pte et 












Then if you decide to keep the Handi-Shop, you cost of mailing 
can have your choice of three ‘convenient methods coupon 
of payment, 

a 1. 6.128 





Send Cou DELTA SPECIALTY CO. 
pon @ 1661-67 Holton &t., M 

at once for Free beautifully illustrated , Htersture giv ing ' (Check material eri dire) 
complete description of the New Model “Delta” 8 Please send, without obliga 
Handi-Shop, with its many Re advantages and § literature 4 describing 9 igodel D Delta ~~ 
new features. Also full details of tae 10 Day Trial Shop. Also f tails of per, 420, Offer and oa 
Offer and Convenient Payment Plans. ! Payment Br 

' 

' 

’ 


DELTA SPECIALTY CO. 


1661-67 Holton St. Milwaukee, Wis. 
Dept. G.128 NGQURC........-....---cecececcerecensncvcssoocoonnssoneneccecssoososooessesesoes 


Oo Please send me copy of “How to Make Things with 
a Workshop.” I enclose 10¢ to cover cost of mailing. 
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Simple -Aerodynamics 


By Alexander Klemin 


Daniel Guggenheim School of Aeronautics, New York University. 


Streamline Flow, Bernouilli’s Law, Perfect Fluid and Streamline Flow 


PERFECT fluid is one in 
Amie there is no loss due to 

friction. Of course no fluid 
like air or water is frictionless. 
Streamline flow may be defined as 
flow in which all changes of direc- 
tion are gradual, and in which no 
eddies or whirls are formed. Stream- 
line bodies may be defined as bodies 
whose section changes gradually and 
round which the flow is without ed- 
dies or whirls. 


. ™ iy 
si 
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FLOW AROUND A FLAT PLATE 
IN A PERFECT FLiU/D 


Fig i 


In a perfect fluid all bodies would 
be streamline. For example the flow 
round a flat plate like that shown in 
Figure 1, would be streamline, and 
perfectly symmetrical in front of 
and behind the plate. As a matter 
of fact the actual flow round a flat 
plate is like that shown in Figure 2, 
with large eddies behind the plate. 

Even a fish-like or streamline body 
like that shown in Figure 3, disturbs 


ACTUAL FLOW AROUND A FLAT PLATE 


Fic 2 


the flow slightly, not at the bow or 
front end but at the tail, where small 
eddies cannot be avoided. For a very 
well streamlined body, these eddies 
are so small, however, that the flow 
is very like that which we would find 
in a perfect, frictionless fluid. 


FLOW AROUND AROUND A f/SH- 
L4/KE OR STREAMLINE B800Y 


Fie 3 


Therefore, while a perfect fluid 
does not exist in nature, we can as- 
sume a perfect fluid in theorising 
about streamline bodies, and the con- 
ception of a perfect fluid is very use- 
ful to the aeronautical engineer. 

Of course in practical airplane de- 
sign, the idea of a perfect fluid is 
disregarded, and the engineer tries 
to make all objects exposed to the 
wind as streamlined as possible. 


Bernouilli’s Law 


It is surprising how many famous 
Italian names appear in aeronautics. 

Thus Leonardo da Vinci, the versa- 
tile and immortal genius of the fif- 
teenth century made the first scien- 
tific observations on the theory of 
flight. 

Another Italian discovered the 
Venturi tube, so frequently used in 


HEIGHT OF 
WATER 


10 Fr. 











WHAT /S PRESSURE 
ON B80770M OF TANK ? 


Fig F 


the measurement of air and water 
flow. 

Bellanca’s monoplane designs need 
no introduction to our readers. 

Still another Italian, Bernouilli, 
enunciated the famous law, known 
by his name, which connects pres- 
sure and velocity for a fluid in mo- 
tion. 











Fig § 


This law states that if a fluid is 
perfect or frictionless, then the 
energy of a part of the fluid along 
a streamline always remains the 
same. 

This law is true, to a very close 
approximation for such flow as we 
encounter in aerodynamics. 

The energy of a fluid may be di- 
vided into three parts: 

1. That due to position or height, 
which is termed potential energy. 

2. The pressure energy. 

8. The energy due to motion or 
kinetic energy. 

It is most important to be able to 
express these components of energy 
all in the same way. 

It is easier to do this by first think- 
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And now—in Chicago 


Subjects 
Covered 


History 
\crodynamuics 
Constructior 

Engines 

Design 
Meteorology 
Navigation 
Regulations 
Photography 
Airplane Sales 


Airports & Airways 


And 30 lessons in 
the air! 


STINSON # SCHOOL 


“It DOES Make a Difference 


To meet the increasing demand for Jack B. Stinson’s course in 
Aviation we have organized our fifth unit—to serve the Chicago 
area. Although the Stinson School of Aviation was originated less 
than a year ago the demand for the Stinson course has become so 
great that it is necessary to organize branch schools. . There are 
complete Stinson Schools in Detroit, Toledo, St. Paul, Cleveland, 
and now—in Chicago. 


All Stinson Schools are equally well equipt—all have the most 
modern equipment—the most modern open and cabin planes—bi- 
planes and monoplanes—are used. Each member of the faculty is a 
specialist in his particular subject and is under the personal super- 
vision of Jack B. Stinson. 


An invitation is extended to all interested in flying to visit the 
Jack Stinson exhibit at the International Aeronautical Exposition 
in Chicago—and to call at the offices of the various branch schools 
where officials will be glad to explain in detail the completeness of 
the Stinson Course. 


STINSON SCHOOL OF AVIATION 
General Motors Bldg., Detroit, Mich. 


OF AVIATION 


Please mention Popular Aviation when writing to advertisers 


Who Instructs 


Complete 
Schools 
TOLEDO 
offices in 

Richardson Bidg 

ST. PAUL 


offices in 
Pioneer Bldg 


offices in 
Straus Bldg 
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ing of water (which has a density 
of 62.5 pounds per cubic foot). 
Suppose we have a tank, 1 square 
foot in area, as shown in Figure 4, 
open te the atmosphere, with a col- 
umn of water 10 feet high, what is 
the pressure per square foot at the 
bottom of the tank? The pressure 
per square foot at the bottom of the 




















a 


Fig 6 


tank will be that due to the atmos- 
pheric pressure plus the pressure of 
the weight of water, that is 2117+ 
10X62.5=2742 pounds. 

In other words to convert head of 
water in feet into pressure per 
square foot in pounds, we must mul- 
tiply the density by the head. 

If as in Figure 5, the tank is 
opened through an orifice, to the air, 
the water will come out of the tank 
with a certain velocity v (in feet per 
second) and its kinetic energy per 


pound will be — (see Article 1). 
Now this Seite energy is due to 
the drop h. Therefore oe >, 
And since the semaine due to the 
head h is w X h, the pressure equiv- 





MAN BLOWING -TRYING TO SEPARATE 
TWO SHEETS OF PAPER 


Fig 7 


alent of the kinetic energy is also 
wv 


2. 
So that if we call the pressure in 
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TWO BOATS MOORED 
CLOSE TOGETHER /N 


A STREAM DRAW 
TOGETHER 


Fig. 8 


pounds per square foot “p,” the total 
energy will be: 
wv 
p+ + wh. 
2s 
According to Bernouilli, this must 
remain a constant and so along a 
streamline. 
wv 
+wh=+C where C is 
2s a constant. 
Suppose instead of opening into an 
orifice the tank opened into a pipe, 


P+ 


FLOW AROUND A STATIONARY CYLINDER 


Fig 9 


as in Figure 6, of varying cross- 
section, and we had tubes opening 
to the atmosphere, placed along this 
pipe. 

At narrow sections of the pipe, 
the velocity and kinetic energy of 
the water are large, and the water 
rises but a little height in the tube. 
Where the pipe is large in cross- 
section, the velocity and the kinetic 
energy are small, and the water 
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rises almust to the same level as in 
the tank. 

In aerodynamics we are not con- 
cerned with position head or poten- 
tial energy, because we are primar- 
ily interested in flow, at one level. 
so that Bernouilli’s equation be- 
comes simply 

wv 


p+ the 


=C, with w 
2. 


weight of one cubic foot of air. 














FLOW AROUND A ROTATING CYLINDER 
Fie /0 


We can say, in other words, that 
in aerodynamics the pressure, plus 
the pressure equivalent of the ve- 
locity remain constant. Where the 
pressure is high, the velocity is low 
and vice versa. 

Some Curiosities Explained by 

Bernouilli 

Suppose that a man blows be- 
tween two sheets of paper (cigar- 
ette paper by preference), as shown 


Flow AROUND A WING 
Fic ili 


in Figure 7. They will not blow 
apart, but stick the more closely, the 
harder he blows. That is because 
the moving air loses pressure in ac- 
cordance with Bernouilli. 

Two boats moored close to one 
another in a stream as shown in Fig. 
8, are drawn together. Why is that? 
Because the water flow between them 
is more rapid than the flow on their 
outer sides. Therefore the pressure 


PRESSURE DISTRIBUTION AROUND 
A WING 
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on their inner sides is less than the 
pressure on their outer sides. 

The action of Flettner’s famous 
rotor ship is explainable by Ber- 
nouilli. Fig. 9 shows the flow round 
a stationary cylinder (neglecting 
friction effects). When the cylinder 
is rotated as shown in Fig. 10, it will 
crowd the streamline above the cyl- 
inder, and the velocity will be 
greater above than below the cyl- 
inder. Hence by Bernouilli, the pres- 
sure below will be greater than the 
pressure above, and the cylinder will 
experience an upward force as shown 
in our diagram. 

Bernouilli’s principle will also ex- 
plain how a pitcher throws an “up” 
curve. The flight of a golf ball may 
also be studied in the same manner. 
Many Applications of Bernouilli in 

Aerodynamics 

The reader may question the value 
of the preceding paragraphs. They 
were intended to give him a funda- 
mental understanding of the great 
law, which we will now apply to same 
xerodynamical problems: 

The Air in Flying May Be Con- 

sidered Incompressible 

An airship is moving through the 
air at 100 feet per second in air 
having a pressure of 2117 pounds per 
square foot. What is the excess in 


Popular Aviation 





pressure at the center of the bow of 
the airship? At this point the rela- 
tive air velocity is reduced to zero. 
All the relative kinetic energy is 
converted into pressure. The equiv- 
alent of the kinetic energy pressure 
is: 
wv 

or 

2. 2x 32.18 
per square foot. 

This is not very much as a per- 
centage of the undisturbed air pres- 
sure of 2117 pounds. The air as we 
encounter it in aviation may be con- 
sidered as incompressible. It is only 
at the tips of fast moving propeller 
blades, or when we attain velocities 
of 500 miles per hour, that the com- 
pressibility of the air will begin to 
bother us. 

Explaining the Lift of the Wing 

If the man in the street is asked 
what the lift of the airplane’s wing 
is due to, he is likely to say that it 
is due to the pressure of the air on 
the under surface of the wing. But 
if as in Fig. 11 we draw the lines 
of flow around a wing, we see that 
the air underneath experiences 
scarcely any change in velocity. The 
air above the wing has to undergo 
an increase in velocity, because it is 
going around a curve. Therefore, 


.0764 & 100° 
—=11.9 pounds 











97 








again from Bernouilli’s law there 
will be a decrease in the pressure 
above the wing; or a suction if we 
like to call it so. It is this suction 
which is mainly responsible for the 
lift on the wing. There may be some 
excess pressure underneath, but this 
will not be nearly as great as the 
suction above. Fig. 12 shows a 
typical distribution of the pressure 
around a wing. We shall later have 
to discuss pressure distributions for 
a wing in greater detail. 












POPULAR AVIATION wishes to 
apologize to its readers for two mis- 
takes which occurred in the first ar- 
ticle on Simple Aerodynamics. In 
Figure 12 the center of lift is shown 
in front of the center of gravity. It 
should, of course, be shown 1.5 feet 
behind the center of gravity, in ac- 
cordance with the text. In column 
three a second correction needs to be 
made. A man raising 100 lbs. 5 feet 
does 500 foot pounds of work. 






















To dealers and distributors 


In the Aristocrat “tail 
spinning,”’ most frequent 
cause of air accidents, 
has been eliminated. 
See pages 54 and 55. 
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A Complete Range 
of 


AIRPLANE FINISHING MATERIALS 


including 


Dope-proof paint, black, white, aluminum or grey 
Clear nitrate and acetate dopes 
Ti-Two colored one-material dope 


Pigmented nitrate dopes 
Flexible wing lacquer 


Wood and metal lacquers 


Made by (for inside and outside finish) 


TITANINE, INC. 


UNION, UNION COUNTY, NEW JERSEY 


Contractors to the United States Government 
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‘Financial Survey of 
Aeronautics 


General 


HICAGO and the midwest on 
Wednesday, October 31st, 
took a decisive step forward 

as a financing center for aviation, 
with the launching of two large 
aeronautical enterprises, one, the 
Universal Aviation Corporation, and 
the other, the Great Lakes Aircraft 
Corporation. 

The former has an authorized 
capital of 500,000 shares of com- 
mon (no par), of which there are 
outstanding 321,564 shares. Stock 
was issued at an initial price of 
$17.50. 

The consolidation includes several 
groups. First is the Robertson Air- 
craft Corporation of St. Louis, 
which has been carrying passengers 
and United States mail from Chi- 
cago to St. Louis, and St. Louis to 
Omaha via Kansas City at very 
satisfactory profits. Extensions 
from St. Louis to Dallas and from 
Dallas via Little Rock to some point 
in Ohio, either Columbus or Cincin- 
nati, are contemplated. The Rob- 
ertson Aircraft Corporation owns 
three hangars and equipment, in- 
cluding tri-motored planes and 
smaller craft. Second is the Univer- 
sal Airlines, Inc., which operates a 
transport system on daily schedules 
between Cleveland, Chicago, and the 
twin cities, affording a link in an air 
rail system between the twin cities 
and New York, conducted in co-op- 
eration with the New York Central 
Railroad. 

Third is the Universal Airlines 
Terminal, which has a passenger 
terminal at Cicero field at Chicago, 
and two modern hangars completely 
equipped. Fourth is the Northern 
Aeronautics, Inc., which operates 
airplane lines on schedule, running 
from Minneapolis and Duluth, and 
to Fargo, in addition to conducting 
a flying school. Fifth is the Uni- 
versal Holding Corporation, which, 
through subsidiaries, operates the 
Egyptian Airways of St. Louis and 
conducts a flying school at Marion, 
Illinois. A sixth element is consti- 
tuted by part of the company’s 
revenue, produced through its sale 
of stock, was applied to the pur- 


By R. D. Small 


Manager of Aviation Financing and Trading 


chase of 50,000 shares of Fokker 
Aircraft Corporation. 

The company’s operations cover a 
very extensive section of the mid- 
west and the firm is already on an 
earning basis. 

The directorate exhibits financial 
strength and operating ability: 
John A. Hamilton, of the banking 
house of Hamilton & Company; An- 
thony H. G. Fokker, president of 
Fokker Aircraft; Frank Robertson, 
president of the Robertson Aircraft 
Corporation; Arnold G. Stifel of 
the stock and bond house of Stifel, 
Nicolaus & Company, St. Louis; J. 
G. Williams, vice-president of the 
Mississippi Valley Trust Company, 
St. Louis; A. H. Rand, capitalist, 
Minneapolis; H. C. Piper of Lane, 
Piper & Jaffray; L. H. Piper of 
Piper Brothers, Inc.; Thos. G. Cas- 
sidy of McGowan, Cassidy & White, 
Chicago; Frank D. Chase, Chicago; 
P. G. Kemp, vice-president of Uni- 
versal Airlines, Chicago; A. F. Pills- 
bury, Pillsbury Flour Mills, Min- 
neapolis; Frank Phillips, president 
of Phillips Petroleum, etc. We are 
advised at this writing that Uni- 
versal Aviation Corporation will be 
listed on the New York curb. 

Great Lakes Aircraft Corporation 
is listed on the Chicago Stock Ex- 
change. 

Financial structure: Class “A” 
(no par value), authorized 500,000 
shares, 200,000 outstanding. Class 
“B” stock (no par value), authorized 
300,000 shares, 300,000 outstanding. 
Two shares of the “A” are con- 
vertible at any time into one of 
Class “B.” Class “A” is preferred 
over “B” as to dividends of $1.50 
per share per annum payable quar- 
terly, February, May, August and 
November. 

The company has acquired the 
physical property at Cleveland, Ohio, 
of the Glenn L. Martin Company, 
which has built a large number of 
planes for United States naval and 
military purposes. In the deal is 
included land owned in fee, together 
with the factory thereon and its 
equipment. 

The present plant in full opera- 


tion employs around 1,100 men, 
and the manufacturing practice is 
modeled after straight line pro- 
duction. 

With Glenn Martin on the board of 
directors and the operations of the 
company’s affairs directed by Wil- 
liam R. Wilson, chairman of the 
board, and who was formerly presi- 
dent of the Murray Body Company, 
the company should enjoy a very 
capable and efficient management. 

Class “A” stock was offered at 
24% and closed in the first day’s 
trading on the exchange at 26. The 
underwriting group consisted of A. 
B. Leach & Company, Harry C. 
Watts & Company, and Paul H. 
Davis & Company, all of Chicago. 

Chicago, Detroit, St. Louis, Wich- 
ita, St. Paul and Minneapolis, and 
Cleveland have in the last 3 months 
originated aeronautical consolida- 
tions to a very significant extent. 
The midwest continues its increas- 
ing importance as a center for 
aviation financing. 

One company whose stock is al- 
ways classed with the aeronautical 
accessory securities, Claude Neon 
Lights, Incorporated, has exhibited 
a growth of business that is almost 
unbelievable and the company’s 
stock has also given a remarkable 
performance. 

The company started a few years 
ago with about $50,000 capital. The 
volume of business today of this 
company and its subsidiaries is re- 
ported at an excess of $18,000,000, 
with the rate of increase each month 
between $150,000 and $200,000. 
When the U. S. Supreme Court re- 
fused, a short while ago, to rehear 
a suit which had validated Claude 
Neon Lights patents it put the com- 
pany in a position of operating a 
practical monopoly in the new il- 
luminating sign field. The decision 
protects this company in the use of 
“a system of illuminating by lumi- 
nescent tubes,” and “a method of 
separating Neon from gases with 
which it is mixed,” as set forth in 
patents 1,125,476, and 1,191,495. 

The company owns the Georges 

(Continued on page 118) 








, 1928 


ind 
ths 











December, 1928 


WHAT THIS 
PILOT KNOWS 


for— 


CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his 
nationally famous instruction book—“MOD- 
ERN FLIGHT.” 





HERE IS MY DOLLAR 
Gentlemen: 
Rush copy of Clevenger’s complete flying 
course. 


Name....... ssivensuiniisisentisnpilaalaecieeaiacieaiea aiaianininsueneceainat 
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STUDENT PILOTS and young mes 
about to enter the game cen cut 
down the sumber of hours usually 
necessary before soloing through the 
wise investment of One Dollar. 


SAVES YOU $50 
when you LEARN TO FLY 


The ambition of every flying student is to be able 
to handle a ship alone in the least time possible. 
Purchase of Clevenger’s “MODERN FLIGHT” is 


; t 
Manufacturers of the Eaglerock 
Room 419, Alexander Industries Bldg., Colorado Springs, Colo. 


Address... Ba ee 
LSS 





a long step in that direction. 

















ROWLAND WINS!! 
A New Hero is Honored 


CLYDE V. CESSNA, BUILDER OF ROWLAND’S CLASS “A” WINNER, ENDORSES 
A. E. S. CS HOME STUDY COURSE TO PRODUCE OTHER WINNERS IN AVIATION 


Well! The “little Cessna” won. 

For eighteen years now Clyde V. Cessna has been building win- 
ners. Therefore as a master builder and Dean of his craft he 
should qualify when it comes to picking winners. 

Accept this opportunity to prepare yourself in spare time to he 
a winner—To take your choice of big paying positions in Avia- 
tion as Airplane Builder, Airplane Mechanic, Airplane Inspector, 
Airplane Rigger, Airplane Salesman, Aeronautical Expert or any 
one of many other good positions. Advance to the eminence of 





Yo 


“I am sure that your training will iuce the type of men 
that we need badly snd can use. I recommend ite study 
to any young man who is really in earnest about enteri 
the profession. I am confident that if be applies himee! 
properly he should be benefitted greatly. 
“Hoping that this assists you in bringing into the industry 
the type of men that are needed, I remain.” 

(Signed) C. V. CESSNA. 


AERO ENGINEERING SERVICE CO., INC. 
Dept. PA., Wichita, Kansas 














the Winning Flyer. | 
Read what Mr. Cessna—The Master Builder—says of our train- Please send me your free catalog, “AVIATION, 
ing; then mail the coupon and see what we have in store for you. | THE GATEWAY TO SUCCESS. 
H. W. SIMS, Sales Manager | Name 
AERO ENGINEERING SERVICE CO., INC. Address Age 
WICHITA, KANSAS | Remarks and questions aaa 
Please mention Popular Aviation when writing to advertisers ' . 





HE excitement of the contest 
i and the smoke of the battle has 
almost cleared. Another nation- 

al contest has been brilliantly staged 
by the Playground and Recreational 
Association of America at their gala 
two-day model airplane contest at 
Atlantic City, October 5th and 6th. 

Strong teams were present from 
the following cities. The 46 boys 
from these 17 cities won points as 
indicated: 
Se ae 
IS iin 0:04 Ssce viekwre seve 
Knomviie, Tenn. .............. 
Evanston, III. 
ob, wicic vie os soon oh 
Es 
Boston, Mass. 
Peru, Ind. 
Ce re 
Pittsburgh, Pa. 7 
Montclair, N. J. 6 
Oak Park, Ill... 5 
Buffalo, N. Y.. 4 
Newport News, 

_ (SBR 0 
Providence, R. 


San Diego, Cal. 0 

Bad _ weather 
prevented records 
being broken in 
the outdoor 
events on Friday 
the 5th. However, 
some interesting 
models were 
flown in spite of 
the high winds 
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which crashed many of the machines. 
There was an assortment of rocket 
driven models from Boston and 
Washington. These performed spec- 
tacularly. Some burned on the “puff 
off,” while others sailed in pretty 
loops, sticking noses in the ground 
for a final grand colorful rocket 
burst of pyrotechnics from the “puff- 
peller.” Two compressed air models 
showed up. They were very light 
machines which made _ excellent 
flights in the trials, and demonstrat- 
ed their power and flying ability in 
taking first and second places over 
the rocket planes against the choppy 
winds. The builders of these ma- 








Launching a hydro model from 
the contest fool at Bader freld. 
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chines stated that much better re- 
sults would have been obtained if 
more than 48 inch wing span could 
have been used. Better weather con- 
ditions and larger wing spans should 
see this type of model performing 
wonders in future contests. 

The spring models were failures in 
performance against the wind. They 
were flopped to the ground as soon 
as launched. 

One twin pusher which penetrated 
the choppy wind curtain during a 
brief lull, made a trial flight of five 
or six minutes and was lost in the 
bay almost a mile away, making the 
best flight of the day. Its time was 
unofficial, however. 

A humorous condition existed at 
the right starting circle when a 
judge with all good intentions would 

flag the start. of 
a model to the re- 
lay flagman by 
repeatedly crash- 
ing his flag vio- 
lently across the 
path -where the 
model might 
easily swerve. 
Fortunately, he 
missed all of the 
models, but some 
only by inches! 
The evening 
events at the end 
of the Big Pier 
were very inter- 
esting. Chief 
Judge Hon. Edw. 
P. Warner, As- 
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A Model Airplane That Really Flies 


Valuable Instruction in 
Flving and Construction 
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WING SPREAD 18” 
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Aluminum 
Construction 






f- An 
i Ideal 
S—1/ Gift! 


Learn How to Make and Fly Airplanes 






ig 
n f At last, here is a real aluminum model air- 
y BOYS! plane that really flies. And at a small price. 
rl The “Mocar” monoplane—Set No. 1—is a copy of the 
Lilustration shows aluminum <.:< famous Spirit of St. Louis. Wing spread 18 in., fuselage 
4 ee seach. ) 12 in., powerful motor, ball-bearing propeller, rubber-tired 
4 Note the practical denen <b S disc wheels. Weight complete only about 2% oz. 
» sturdy method of building. This is a practical, simple, real model plane that gives you a 
~ whole lot of fun at'a moderate cost. The all-metal construc- 
e tion makes a sturdy plane that will stand a lot of abuse. The 
> complete outfit is mounted on cardboard with all parts plainly 
marked, and full instructions for assembly. Pliers only tool 


necessary. Complete with rivets, bolts, wheels, wing and fuselage 
covering material, only $1.50 postpaid (3 for $4.00). 

Also furnished ‘assembled ready to fly. Painted aluminum color, 
with emblems attached, $2.25 each postpaid or 3 for $6.00. Spe- 
cial. Order now. 

Jobbers, dealers and schools write for discounts. 


THE MOUNT CARMEL MFG. COMPANY 
DEPT. P., MOUNT CARMEL, CONNECTICUT 


T 4 COUPON 


The Mount Carmel Mfg. Co. 
Mount Carm 





























el, Conn. 
Dept. P-14 
Dear Sirs:—Enclosed find $.................-....-. for which please send me 
postpaid the following items checked: 
01 Set No. 1... $1.50 (01 Assembled Plane L......$2.25 
(03 Sets No. 1.. 4.00 (] 3 Assembled Planes L.... 6.00 























Signed name 








Address... 
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assistant Secretary of the Navy, in 
charge of Aeronautics, was in at- 
tendance and gave an experienced 
helping hand to the smooth running 
of the contest. 

The glider event netted a new rec- 
ord. (See separate article.) 

The indoor hydro event was closely 
cuntested and remarkable flights 
were obtained in spite of the small 
size of the tank and the high edge 
to jump at the end. Robert Atwater 
of Elmira set the junior record for 
this event. 

The contestants played tag run- 
ning between the hydro judges and 
the “commercial” and weight carry- 
ing judges, trying to get their flights 
in the books in time. It was quite 
late when the evening events were 
all’ completed. 

Many models patterned after the 
Popular Aviation Commercial Trans- 
port were in evidence. Several places 
were won by these models. Ernest 
Marcouiller had a pretty Transport 
model which won a Popular Aviation 
médal for him and helped him to 
win one of the handsome trophy cups. 
(Notice his smile in the picture.) 

The indoor duration was a test of 
propeller tips. The low ceiling and 
side decorations kept the “sky hook” 
models clicking the roof for an out- 
let: for their potential duration. Last 
year’s record of 2 minutes and 9 sec- 


Winners of Popular Aviation trophy cups, trom left to right: 


D. C.; Edwin O'Donovan, Topeka, Kans. 
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vuds was raised to 2 minutes aud 25 
seconds in spite of the low ceiling. 
Flights better than 3 minutes, at 
least, would have been obtained if 
the Municipal Auditorium had been 
completed as originally planned. 

The weight carrying figure was 
raised from .454 to .689 for 30-inch 
fuselage models. Mr. Paul Garber 
of the Smithsonian Institute offi- 
ciated effectively at the weighing-in 
scales. 

After a good night’s rest, the con- 
testants found the weather more fav- 
orable at Bader Airport Saturday 
morning. 

The I. M. A. C. boys flew their 
fuselage models the full length of the 
large flying field. Myers’ machine 
landed in the river and was rescued 
after a patient wait for the slow cur- 
rent to carry it close to shore. A 
time of 2 minutes and 56 seconds 
was established for this event. 

The speed events were full of 
speedy models, but only the ordinary 
duration machines were able to cross 
the line. The course, 300 feet, 
seemed a trifle long for real speedy 
ships. Only 12%4 miles per hour was 
made by these ships. The best speed 
jobs made perhaps 40 to 60 miles per 
hour, but covered only 250 to 275 
feet at most. 

The real feature of the day was 
the breaking of the hydro record by 
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fudur Morris of Peru, Indiana. He 
used an old, simple principle—but if 
you want details of this model, mail 
your note to the model editor right 
away so that the drawings and data 
can be prepared. 

Last year’s hydro winner, Virgil 
Rassner, suffered the misfortune of 
having his fine model accidentally 
knocked down and crushed by a po- 
liceman after a very successful take- 
off for what might have been a rec- 
ord hop. 

Launchings were from a pool on 
Bader Field, prepared by the local 
committee and the Atlantic City Fire 
Department, who pumped the pool 
full of water through a long hose 
line. 

Mr. “Tom” Rivers was right on the 
job and kept things moving and or- 
ganized. He had an effective corps 
of assistants. The local committee 
did excellent work in caring for the 
numerous local arrangements effec- 
tively. 

The Playground and Recreationa! 
Association of America model con- 
tests have the hearty support of 
Popular Aviation. Miss Sybil 
Baker of Washington, D. C., best ex- 
pressed this thought perhaps when 
she said that words could hardly ex- 
press the value of this model activ- 
ity to the boys of the United States, 
and the Association should continue 
its good work. 


lst pblace—Herbert Dorcey, Washington. 
2nd place—Ernest Marcouzsller, Evanston, II1.; Robt. Atwater, EI. 


mira, N.Y. 3rd place—Geo. T. Bell, Washington, D. C.; dance Fish, Washiosten, D. C. 
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eres the easiest way 


to Build Flying Scale 
Model Airplanes/ 


& ET the thrill of Model Building and Flying with an accurate 
4F MODEL of a Real Airplane! Build it the IDEAL way—the 
easiest and surest way to build your own Model Airplane. |! 
you have built Racers, now try your hand with a Scale Model 
IDEAL Model Airplanes are the most perfect copies of real Air- 
planes it is possibie to make in Models that will fly. They are 
designed in the same proportions and have the same construc- 
tional features, with moveable ailerons, elevators and rudder. 
Complete with miniature parts and fittings and guaranteed to fly 
in the air by their own power when correctly built! 


Building IDEAL Models is Parts and fittings 
easy; IDEAL Complete Con- are remarkably 


struction Outfits show how and con- realistic and include _ rm disc 


Did Ct 





T 
n 













ak Steeler er 


OF: 


wheels with brass bearings and rub- 





tain everything needed. All wood 
parts cut to correct size; ribs ready 
formed where necessary; propellers 
fully carved from hard 3 

metal parts completely finished—all 
the hard work is done. Scaled Plans, 


ber tires; burnished aluminum radi- 
ators, engine cowlings, nosings and 
hoods, steel = =— with yA _ 
bearings shed 

In fact, IDEAL AL. Models are the a 
realistic of all flying Models. The most 








3 ft. Flying Model of 
the SPIRIT of ST. LOUIS 


An exact Model-reproduction of 
the most famous Airplane in the 
Toit es 36 in. wing span; weighs 


— Ta oe / Y 





and actual size Diagrams and Pat- popular Models are shown on this page. 
terns, show every operation, and Read the specifications for each—theo 
pie’ the one you are going to build! 







ines, with 10 in. 
~—F 4 ams, Pat- 
terns and all ty and materials 
required, complete in Construc- 


tion Outfit as $7. 50 


shown above..._—....... 


B= 6 O00 OS 


complete Building- Flying Instruc 
tions simplify the work. 
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er DK 









3 ft. Flying Model 





DeHAVILLAND 4 ae 
Biplane IDEAL 
This Model is one- fourteenth ac- 3 Ft. Flying Model FOKKER Monoplane Airplane 
North Pole Plane; A handsome Moneplans with a 42 


tual size; has 36 in. wing span; A Model-reproduction of Commander Byrd’s 

and is a wonderfully faithful co 36 in. wing span; weight 11% oz. All the distinctive features of in, | win, but not a scale 

of the famous original. a the original are faithfully duplicated and the Model is guaranteed = Model. Kade lar ely of ye 

required, in —— $7.50 to fly when correctly construct —— 50  # — beautifully, * ‘ 
thing. ° i) 

Construction Outfit... Construction Outfit contains every Sovealiy bled and adjusted. |] 


The CECIL PEOLI RACING AIRPLANE —Eompicie Suitt ready” $6.00 | 
Rr 


A Wonderful 36 in. Racer that will fly far and 4 $3. 75 























| 
* 64-page Catalog—5c fast. Complete Construction Outfit—..—........ Plone for Mod 
! Ea] Tas now to puna auden {DEAL Model Airplanes and supplies for Model Buulders are wi oe 
P partme: Compicte, Finns ané Beswestions fer ang 
| and Racers, gives full infor me— L. If unobtainabfe, order direct from (West of lowin Models A 
yi mation about Scale Models, Denver. Colo. and tm Canada, 204 Gc to each price above.) New York-Parts” (Spit soon than y 
an most Louis FOR, natal | 
a] listing of Parts, Fitting, [DEAL AEROPLANE & SUPPLY CO., INC. DeHevillend: Curtiss ; = ic 
@Q Materials and Supplies for Largest Manufacturers of Model Airplanes NC-4 Seaplane; f= 
wv all kinds of model aircraft. Established 1911 faube or a 
planes; Rac- 
re 





The biggest and best Model 
obtainable. 


Airplane catalogue 22-26 West 19th Street, New York City tag 
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Indoor Glider Record Broken 


True to form, the Illinois Model 
Airplane Club members came to the 


Simplex Air Model Co. 


AUBURN, MASS. 


Send 6 cents for complete parts list. A 5 cent 
service charge is required on 2!! orders amounting 
to less than $1. A 5 cent. packing charge is re 
quired on all shipments of wood or metal greater 
than 18” in length. Prices are subject to change 
without notice. All goods sent postpaid in the 
U. 8S. No stamps or C, 0. D. orders accepted 


Spruce Balsa 
- 083 
















: .03 

045 
. 054 
"x 1”x3’ 
1”x 3”x3’ 





1”x 3x3’ me ! 
Reed 6’ lengths, y” diam, .05c¢; %” .075c; + 
100; Balsa discs 4%” thick 2” diam. .07c; 3” .08c; 

4” .09¢. 

Ambroid dope, % pint .50; % pint ini 95 
Ambroid cement, 2 0z. .33; 4 oz ee 53 
Bamboo paper 13x36” .12; 24%7x33%” 14 
Rice paper, 18”x24, .09; 21”x25” ry 


Wood veneer, 207x30” .. 

Flat rubber 50’ of %”, .50; 50’ of 3 
Piano wire 3’ of No. 5 or No. 8, .04; 3’ 
28-30-32-34 steel wire, per spool 
ve” copper washers, 10 [f0P.......,...-..0.» 
‘We can supply any size balsa that 
propellers, I beams, wing sections, 
screws, brads, aluminum, brass tubing, 
and books on model building 





you need, also 
bolts, nuts, 
turnbuckles 
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front by breaking the indoor glider 
record in the contest at Atlantic City. 
Mr. D. Lockwood of the Illinois Club 
fairly walked away with the glider 
contest with his fine glider model 
which seemed to sail along through 
the air as though it had “sky hooks,” 
(borrowing Mr. Garber’s favorite 
expression), making in his best trial 
the record time of 14.6 seconds. 

Mr. Lockwood builds some wonder- 
ful models, and his performance in 
the outdoor commercial contest is 
worthy of note. The pretty fuselage 
model had many novel features, such 
as special body construction, motor 
attachment, chassis, etc. Lockwood’s 
“Commercial” and that of Myers, his 














Order V.R. ‘Today 
MODEL AIRPLANE 


Landing Gears, Witgs, Tips, Floats, Fins, Elevators, Body Formers, 
Ete. ow will be surprised hew easily it works, Postpaid with 
full directions. END $1.60 BILL NOW with your name end 
glide Gehan ee 


PERU MODEL AIRPLANE SHOP, Peru, Ind. 


























special 


plane right now! 





with stories of aviation, 
sea, mystery and daring. 
and humor. 
OPEN 
for all. “Golden Medallion,” 
less reading! 


will send 


$1. Send the coupon now. 





Pilot McCarthy 
Friend: ’ 
By all means I will grab this offer. 
Bomber Combat Mode! Plane. 


WUD ic crerecctenccccnsssscenscececsee 
OS See 
City or town................-.-.- 


Positively a sensational 
3omber Combat Model Plane, a twin propeller model 
that flies amazingly. 
Boys everywhere are flying model planes. 
the time to get yours 
fly 600 feet easily, often further. 
fibre, 
cleverly fashioned propellers. 
model plane. 


Assembled in two minutes 


Best of all no tedious hours of toil constructing. 
ready to fly by any boy in less than two minutes—positively! 
postman delivers your plane, you can send it into the air diving and dipping, zoom- 
ing, banking, then soaring to greater heights. 


THE OPEN ROAD for BOYS has 50 pages or more every month crammed 
sport, ranch life, high adventure on land and 
nn - : Great — = interesting articles, 

ernational correspondence club, stamp department and THE 
ROAD PIONEERS—nation-wide club for | Soong " 
mystery serial smash now starting—breath 


Regular subscription price to The O i y 

s he Open Road for Boys is $1 per year. We 
you the Red Bomber Combat Pl a ipti ; é 
whole year—1i2 fat issues—both oe Se © Seen Or 6 


Open Road for Boys Magazine 


Enclosed is $1. _ 
Enter my name to receive a year’s subscription— 
12 issues—to The Open Road for Boys Magazine beginning with very next number 


THRILLING BOYS MAGAZINE 








offer, Here’s the Red 





And, you can have it freel 
Now is 
This sensational plane will 
Wings made of 
rubber motors, two 
Not a glider—a real 


two powerful 


This plane can be put together 
Two minutes after the 


Every boy will envy you. Order your 














jokes 


Contests galore 


or 






BOTH: $ i 






130 Newbury Street, Boston, Mass. 


Please rush me the Red 


Youll Get a pleasant Surprise. 
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teammate, were the outstanding 
“commercial” ships in the outdoor 
contest. 


A New World’s Record for 
Hydro Models 





eens seneeeeuneeeee 


Breaking model plane records may 
seem boresome to you model enthu- 
siasts these days when so many of 
them are being broken but I think 
most of you will get quite a thrill out 
of hearing of the raising of the hy- 
dro record, especially since the rec- 
ord was broken by a very large mar- 
gin. 

For years the Model Editor him- 
self has held the World’s Hydro 
Model record, with a model having 
a spruce twin push “A” frame and 
a pine beam tapered wing single cov- 
ered. The only balsa parts on this 
model were the formers in the rear 
float and the propellers. 

At the annual national contest of 
the Playground and Recreational! As- 
sociation of America at Atlantic City, 
Tudor Morris, of Peru, Indiana, 
raised the record from two minutes 
and fifty-two seconds to twelve min- 
utes and thirty seconds. His model 
was constructed entirely of balsa 
wood and bamboo and he used a 
fairly large number of strands of 
rubber. In other words, his record 
was made possible by the use of 
plenty of “horse power.” 

The model took off from the 
launching pool at Bader Field and 
climbed to a very great height, so 
high in fact that it was difficult to 
see it except when the wing was 
turned with its flat surface to the 
observer. This great climb was made 
possible by the “horse power” which 


gra Aviarion 


BUILD anoF LY MODELS <—- 

US.MODELS4%e THE BEST -7 
.S.SUPPLIES ane PERFECT_ 
SENDIOCENTS FOR A 

48 PAGE CATALOGUE 


% : 
EL AIRCRAFT Gonh 
arial Movgce ST. 


MODELS FoR INVENTORS & 

Ex perimENTERS OEVELOPED 

AT LigERAL PRIGES .> 

ALC TYPES PROPELLERS MADE 

TO YOVR SPECIFIC ATEQNMS AT 

KA REASONAULE Prices 

Build a Flying Model of 
Lindbergh’s “Spirit of St. Louis’’ 

Has a 36-inch wing spread and the finest stream- 

lined features; correct split type axle; fittings; 

LINDBERGH type propeller and 9 cylinder Whirl- 

wind Motor “‘Dummy.’” Blue print % full size 
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with complete instructions for building same. Guar- 
constructed. Postpaid, 


anteed to fly if 

$8.50. 

Nieuport Biplane ..._.... 

Spad ainsi 

Imeningmonoplane . 

De Haviland DH 4 — 

Curtiss Jennie ....... . saceat 
Ask Your Dealer or Order Direct 

U. S. MODEL AIRCRAFT CORPORATION 
341 Monroe St., Brooklyn, N. Y. ‘ 


properly 
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She’s a Wonderful Bus! 


Fly this genuine Clinton “scale 
model” plane and grab all the 
prizes! It has 22-inch high-lift 
wing, all-metal motor mount and 
propeller, rubber-tired aluminum 
wheels. Will fly over 200 feet, dip, 
zoom, roll like a real plane. The 
Fairchild model shown above, the 
Fokker or the Spirit of St. Louis 
sent postpaid anywhere in the U. S. 
for $5. 


ARMY SCOUT 4™ Scout Plane 


shown at left, or the 


Navy Scout, $3.50. All 
$3.50 lanes sent ready to fly, 





Glider given with catalog 10c 


The Clinton Toy Corp., Dept. F 
North Haven, Cenn. 


Dealers and Jobbers, Write 


CLINTON 


Airplanes 











Good Balsa Wood for 
the Model Builder 


We carry a large supply of Balsa 
Wood at all times and know just 
what the expert model buildcr 
needs. 


Special Until Jan. Ist, 1929 
2x5x40 of selected balsa wood... $1.00 


Postage paid, Catalogue included in 
the order 


R. O. G. Kits, Record Indoor Tractor, 
Outdoor Twin Pusher, Hydro and 
Commercial Kits. Compressed air 
motors and tanks. Ambroid Glue, 
the model builders friend, put up in 
special 5c, 10c and 15c sizes. 


The best of rubber for motors, Jap 
Tissue, and all model parts. 


Catalogue 5c which is refunded on 
your first order 


MICHIGAN MODEL AIRPLANE 
SUPPLY CO. 


4768 Grand River Ave. 
Phone Walnut 2400 


Detroit, Michigan 
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put the model up where the excel- 
lent gliding qualities of the little 
plane could do their stuff. The model 
glided across Atlantic City and 
across the Board Walk and landed 
so far out in the Atlantic Ocean surf 
that it required a pair of binoculars 
to see it when it struck the water. 

The Model Editor solicited the aid 
of the coast guard, with the assist- 
ance of the Atlantic City committee, 
and a coast guard boat was sent out. 
Between the coast guardsman and 
Virgil Rassner, who accompanied 
him, they finally succeeded in locat- 
ing the model after considerable row- 
ing about in the ocean. 

The model was in fine condition 
and the Model Editor has Mr. Mor- 
ris’ permission to present the details 
of this model to the readers of the 
model section of Popular Aviation 
soon, should a sufficient number of 
requests for this data be received. 

Mr. Morris is only seventeen years 
old and has only been building model 
airplanes for a little over a year. He 
reads the Model section regularly in 
Popular Aviation. You can see the 
wonderful record he has made and 
that it only takes a short time and 
a little perseverance to become an ex- 
pert model builder and perhaps a 
world record holder. 





Model Aluminum Cowlings 





ville, New York, goes the credit for 
a very simple method of reproducing 
the scroll or tooling effect found upon 
the cowlings of large airplanes, such 
as the “Spirit of St. Louis.” 

Mr. Brown’s method is to use a 
piece of sandpaper held over the end 
of the thumb and to rotate the sand- 
paper in one spot and then move to 
another spot on the aluminum and 
to do this in straight lines, then in 
rows, making the very decorative 
effect such as we all know so well on 
the silver nose of Lindy’s famous 
Ryan plane. 

The Model Editor suggests further 
that the method used on the large 
planes would not be too difficult to ap- 
ply to the models. In large cowlings 
on large planes the method is simply 
to place the metal under a drill press 
in which is mounted a round wooden 
bit about the diameter of the tooling 
desired. On cowlings this runs from 
1 inch in diameter up to 3 inches 
and even four inches. The rotating 
wooden bit is brought down upon the 
aluminum which has been covered 
with a thin layer of oil and emery 
powder. The cowling is moved along 
so that these spots show in neat uni- 
form rows. 
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When You 
build model 
planes and 


gliders, use 
Balsa Wood 


Commercial builders 
make their planes from 
Balsa Wood — it is the 
lightest wood known, yet 
weight for weight strong 
as pine. Its resiliency like 
that of spruce. We have 
Balsa Wood pieces cut 
in special width for the 
builder of model planes 
and gliders. Prices as 


below. 


Prices Postpaid 

Length Width Thickness 
36” 6” a $1.25 
36” 6” 3” 1.75 
40” v _ 1.25 
40” ae a 1.75 
36” yr, we 60 


Prices on other sizes 
furnished on request 


THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Box Dept. 


689 Washington St. 
New York City 


Chicago, Ill. 
327 So. La Salle St. 


Sam Francisco, Calif. 
245 llth St. 


Write for eur free booklet 
en model construction 
























































TaylorChummy 





Two Place—Side by Side 
With Safety Dual Controls 
An Investment That Pays 
Sturdy - Economical 
Dealer Territory Open 


taylor Brothers Aircraft Corp. 
42 Allen St., Rochester, N. Y. 











12-inch scale model of Lindbergh’s 
Spirit of St. Louis. Scientifically 
designed and very real 
Equipped with 
rubber band motor. 
Rises from ground by 
own power and flies 30 
Easily 


AIRPLANE 


stamps). Satisfaction 
or money back. Send 


now. 
wren & Benton, 63 W. Second St., Chillicothe, Obie 


. 





LEARN AT HOME } 


VAT VO), 


TOTAL PRICE OF COURSE --- 


Over 53 different trades—physical condition no 





handicap in most of them. Get the thrills and 
big money. No age limit for students—both men 
and women. New, up-to- date course—just written 
by a Major of Army of U.S. Ordinary grade 
echool education enough. Sent COMPLETE for 


only $5 with aa or if ordered collect on de- 
NOTHING 


livery, man only $5.50. 
MOR & TS P: PA ay uae number sold at this 
low a Mg Pa 


U. s AVIATION SCHOOL 


70s Franklie Ave., Dept. 11D, Los Angeles, Calif 
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Women’s Aeronautic 
Association of California 





Women fiyers of California have 
organized themselves into the 
Women’s Aeronautic Association of 
California, according to word re- 
ceived from Mrs. Elizabeth L. Mc- 
Queen, the founder and president. 
The organization is incorporated 
not for profit, but solely to stimulate 
interest in aviation. The new asso- 
ciation numbers among its honor- 
ary members Amelia Earhart, Ruth 
Elder, Mrs. Arthur T. Goebel, Lady 
Astor and Lady Allenby. 

The association will sponsor air 
meets, airplane races, and stunt fiy- 
ing, and is dedicated to the promo- 
tion of safe aviation. 


eenee COOREEODUSEOSESSGOOSEEAREDEEOSERLEGEERERAECR GREE ED ODR ESE EE Dees ER HEE eEeeee® 


Aeronautical Library 


CUUROOECEOSOROREEAEESORERGAEEECEERETAGEOOREEROEDEHEGRROEORE GREER EES EEEE® 


(Continued from page 84) 


The Three Musketeers of the 


Air 2.50 


The story of the three 
Bremen fiyers—their au- 
tobiographies, experiences 
during the flight and 
their tour in the United 
States. 

Knights of the Wing—A. M. 


Jacobs $ 2.00 


Colorful sketches 
aeroplane and its uses— 
stories of daring aviators— 
interesting and instructive 
to the general reader. 
MODEL BUILDERS 
Model Airplanes: How to 
Build and Fly Them—E)- 
ee Si, I sv eve vce $ 3.50 
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Hote & K Streets 


‘el 


300 Rooms 
Rates $5.°° up Single 





buildin 
ne Headquarters 
Old Colony Club 
ey reamed 





Hotei Hamilton 


Washington, D 
‘Three Blocks From ae iy 


One of Washington's newest and finest downtown hotels 
all with Tub and Shower Bath 


Centrally located within a short 


avn bow porn all of all points of 
and principal government 







$5°° up Double 
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Ylewest-Smproved 
GOGGLES 


$500 
weite fon Cciecvurtse® 
AVIATOR GOGGLE CO. 

MINEOLA, WN. Y. 





Dealers and Distribu- 
tors see pages 54 and 55 


for best money-maker. 








MODEL BUILDERS 
DROP PARACHUTES 


Be the Sensation of a Meet 
A simple, positive chute releasing device. Basily 
installed. Will not wear out or break up. Timed 
to release when ship is at its highest altitude. 
One, two or three chutes can be released at one 
time. Full instructions with every chute release. 
Weight % oz. 
Chute release and instructions... 
Chute release and 15” silk chut : 
Chute release and 30” silk chute............. 2. 


MODEL AIRCRAFT LABORATORIES 
2650 DALTON AVE., LOS ANGELES, CALIF. 

















FLY THE 


METEORPLANE 


WORLD'S FIRST 
SMALL PLANE 
IRWIN AIRCRAFT 

MPANY 
Sacramento, 
Cal. 














BUILD A 





(PHOTO oF CaNeiNAL MODEL) 


KIT for this record model with balsa cut to 
size, wire parts formed, complete with picture 
drawing, and directions, only $3.00 postpaid, or 
with propellers carved, $4.40. 5”x7” clear close- 
up picture, postpaid only $1.00. 

8. E. 5 BIPLANE—Famous War Scout Plane. 
Flies swell! Looks keen! Special price com- 
plete materials with blueprint postpaid $2.95, or 
with the ribs and propeller completed $4.95. 

AMBROID—Special $0.35 ordered alone. Only 
$0.28 if ordered with other materials. 

RUBBER—Fresh stock, %-in. flat, full skeins 
om 200 feet), bargain price only $1.60 post- 
paid. 

JAPANESE TISSUE—Big 21”x31” sheets, 
light and tough. Order 5 sheets, $0.30 postpaid; 
10 for $0.55. 

sueserens JAPANESE TISSUE—Just dis- 
covered Rare, extremely light and smooth— 
is"aae”, Supply may not last long. Order 6 
sheets, $0.55 postpaid; 10 for $1.05. 

COMPRESSED AIR MOTOR—Ob boy! Make 
5 foot real engine driven planes now! Powerful 
light 8-cylinder motor, only $4.90. 

MONEY ORDERS OR DRAFTS. NO C.O.D. 


ORDER NOW! 


Build hydro models, featherweight record 
models, Spirit of St. Louis, Fairchild, etc., with 
= Se parts. You need our balsa 

veneer, =. frictionless bearings, 

‘“Gope"™ at Va ot 

Recreation centers, ool dealers, schools— 
write for special terms. 

SEND TEN CENTS (10c) FOR BIC NEW 
LIST IMMEDIATELY 
“Learn Aviation Through Models” 


Peru Model Airplane Shop 


PERU, INDIANA 
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PATENT YOUR IDEAS 


sketch or simple model 
your invention. Satisfactory terms. 










SOzy™ Od 








Licensed Planes 
Licensed Instructors 
Modern Equipment 


Write for Information and 


Catalogue 


Barrett Airways, Inc. 


BEDFORD ROAD (ROUTE 22 


Armonk, New York 
Tel. Armonk Village 1564 
N. Y¥. Office—Tel. JERome 7745 


In the Heart of Westchester County 














LEARN TO FLY! 


Commercial Aviation Needs Men 


There is money for you in Aviation, if—you get 
thorough training NOW! Our courses will give 
you this training—they are taught under the di- 
rection of U. 8S. Licensed Transport Pilots and 
Mechanics, and cover everything about planes, 
motors, their maintenance and construction. — 
thing # pilet or mechanic must know to secure 
good paying position. Our equipment is new ond 
of modern design, subject to daily U. 8. Govern- 
ment Inspection. 


Thorough Instruction at Low Cost 


We teach you by actual flying and practical in- 
struction; no long course needed. We guarantee 
sufficient hours in the air to make each student 
master of his ship; pilot it safely and efficiently 
without assistance. No student bond required. 
Our ground course gives thorough instruction in 
ground work and will qualify you for any ground 
position or you can take the course combining 
ground instruction and flying which will qualify 
you for a private, industrial or limited commer- 
cial pilot’s license. The cost is low considering 
daily fiying and thoroughness of theoretical end 
ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors. 
Our big new book “AVIATION AND YOU” tells 
all the facts—it is FREE. Write for it at once. 


Von Hoffmann Aircraft School 
312 eee « St. Louis Flying Field 
NGLUM, MO. 








To dealers and distributors 


In the Aristocrat “tail 
spinning,”’ most frequent 
cause of air accidents, 
has been eliminated. 
See pages 54 and 55. 











All clear selected grain for Aircraft. 
Spars and rib stock ready for imme- 
diate shipment—all sizes—all lengths. 
Send list for immediate quotation. 
Express shipments made same day 
order is received. Our complete plan- 
ing mill can run special sizes quick. 


YOHO & HOOKER LUMBER CO. 


522 Williamson Ave., Youngstown, O. 











Please 


Popular Aviation 


Boys’ Book of Model Aero- 
planes—F. A. Collins..... 


AERIAL PHOTOGRAPHY 
ENTHUSIASTS 


Aerial Photographs—D. M. 
DEY ta EGhasdhwstoeneds $ 


Invaluable to any man 
who wishes to keep abreast 
of the latest developments 
in the making and use of 
aerial photographs. 


Airplane Photography—H. E. 
SOE Geir ser hanes wes ie ates 
A work which covers the 
field very thoroughly and 
emphasizes the general prin- 
ciples applying to the mak- 
ing of photographs from the 
alr. 


Aerial Photography—Clarence 


20 


400 


Winchester and F. L. Wills 10.00 


A book which offers an ex- 
cellent presentation of the 
entire subject of airplane 
photography and contains 
ninety half-tone plates, il- 
lustrating types of photo- 
graphs, extremely well done. 





Aviation Engines 





(Continued from page 78) 


operation in the vicinity of 


water). 


salt 


d. The development of a foundry 
practice and the commercial applica- 
tion of Y alloy in cylinder head cast- 


ings. 


e. The investigation of valve cool- 
ing and valve materials and the de- 
velopment of properly proportioned 


salt-cooled and standard valves 
air-cooled engines. 


for 


f. The vindication of the large two 


valve air-cooled cylinder. The 


Air 


Corps two valve “X” cylinder with 
188 cubic inch displacement develops 
133 pounds per square inch brake 
mean effective pressure at 1,800 
r.p.m., approximately 166 pounds in- 


dicated mean effective pressure. 


The progress made in air-cooled 
engines in recent years offers splen- 


did justification for the time 
money spent in research. 


and 


It is a 


vindication of the judgment and ten- 
acity of Charles L. Lawrance who 
nourished the idea in its babyhood, 
stayed with it during the lean years 
of its boyhood, and is now rightfully 
enjoying the phenomenal success of 
the Wright Whirlwind engine, which 
he originally developed as a Law- 


rance motor. 


The mechanical and thermal diffi- 
culties of large power air-cooled en- 
gines are now bugaboos of the past. 
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60 PEOPLE ARRIVE IN 
NEW YORK VIA 
THE AIR 


(News Item—Oct. 15, 1928) 


5-10 or 15 years ago such a state- 
ment would appear ridiculous 


TODAY 

IT’S A REALITY! 
Why wait longer to get in this fast 

growing industry? 

“A Better Position 

awaits you in Aviation” 

One of the largest, best equipped 
aviation schools in the U. S. offers 
limited number a quick thorough 
training in new class just forming 


SIMPLE AND EASY PAYMENT 
PLAN ARRANGEMENT 


(Pay as little as $35 down 
and begin actual training) 


JOIN NOW— PILOT A PLANE 
THIS FALL 





OUR COURSE IS THE MOST COM.- 
PLETE EVER OFFERED 
After you finish ground work we 
give you unlimited Flying Time 
in the air under the guidance of a 
skilled pilot until you can success- 
fully “Take off,” “Fly” and “Land” 

a plane alone. 

YOU PREPARE UNDER U. S. 
GOVERNMENT Eee INSTRUC 
TORS AT OUR HUGE AIRPORT AND 

FLY IN NEW LICENSED “WACO” 
PLANES WITH HIGHEST TYPE 
MODERN EQUIPMENT 
Government statistics show a big 
demand for trained men in Aviation. 
The demand is growing. Private 
Commercial lines are springing up 
in every section of the U. S. Nu- 
merous Aircraft Manufacturing 
Companies and Sales Agencies are 

in need of trained men. 

PICK ONE OF THESE JOBS NOW 

AND PREPARE YOURSELF FOR IT 

Pilots—Airplane mechanic—Builder—Air- 

plane Instructor—Airplane Inspector— 
irplane Constructor — Designer — Air- 

craft Salesman. 

ONLY A LIMITED NUMBER CAN BE 
ACCEPTED in UNUSUAL 


Write or wire for FREE copy of “Air 
Facts.” Come to Chicago and see us now 
or send this coupon t 


Commercial Aviation Co. 
329-37 Rd. 


Gentlemen: 


Send me Free copy of “Air Facts” and full 
details of your new easy Payment Plan— 
AT ONCE. 





NAME 


ADDRESS. —_— 





CITY. STATE 
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PAT 


TRADE-MARKS 
SERVICE 


Without charge or obligation, we 
will inform you on any questions 
you may put to us touching on pat- 
ent, trade-mark and copyright aw. 
You may ask: “Should I protect 
myself by patent, or register under 
the trade-mark or copyright laws? 
What kind of a patent should I ob- 
tain?” and many other questions 
that may occur to you. These are 
vital points to consider and ques 
tions will be cheerfully answered. 


Evidence of Conception 


Before disclosing your invention to any- 
one send for blank form ‘“‘EVIDENCE 
OF CONCEPTION” to be signed and 
witnessed. As registered patent attor- 
neys we represent hundreds of inventors 
all over the United States and Can 


























in the advancement of inventions. The 
form “Evidence of Conception,”’ sample 
instructions relating to obtaining of pat- 
ents and schedule of fees sent upon 
request, 


LANCASTER & ALLWINE 


471 Ouray Building 
Washington, D. C. 
Originators of forms, ‘‘Evidence of 
Conception.’’ 









a 
your py : 
Save money on aviator’s sum- 


mer and winter clothing. I- / 
i catalog mailed free 
upon request. Write Dept. ‘‘A” 


BECKER’S 
153-06 Jamaica Ave. 
Jamaica, N. Y. 











Showing a two plane 
Waco size Hangar 


See Us at Chicago Aeronautical 
Air Show 


Whether you want a Hangar 
for one or a hundred planes, 
you will find a Guaranteed 
suitable to your requirements 
and most economical. Our 
steel hangars are equipped 
with our interlocking sheet 
steel patent pending device, 
to prevent leaks. It will not 
bulge like corrugated. 


Ask for catalog No. 280 


GUARANTEED AIRCRAFT 
HANGAR CO. 


135-04 101st Ave. 
Richmond Hill New York 


Cable Address “Guagara”’ 











Popular Aviation 


Instead of 160 horsepower, manufac- 
turers are now building air-cooled 
engines in 400 and 600 horespower 
sizes, and the Army has had a 24- 
cylinder air-cooled “X” engine built 
by The Allison Engineering Com- 
pany of Indianapolis, which is con- 
servatively rated at 1,200 horse- 
power. 

One of the most gratifying fea- 
tures of engine development in the 
past two years is the interest dis- 
played in engines developed for com- 
mercial use. Nine engines, ranging 
from 45 to 600 horsepower have ob- 
tained certificates from the Depart- 
ment of Commerce, and this list does 
not include such proven military 
types as the Wright Whirlwind, and 
the Pratt and Whitney Wasp and 
Hornet. 

In addition to these the Air Corps 
has at least 50 engine designs, mostly 
air-cooled, under consideration, and 
in various stages of development, 
ranging from rough drawings to fin- 
ished running engines. 

Engine design is rapidly coming 
abreast of airplane development, and, 
as the engine is the very heart of 
aerial transportation, the situation 
presents a very happy picture and 
one that gives promise of a commer- 
cial aviation development in this 
country that will be a model for the 
world. 


OUROSENTEDROERGEUEDRESEEGeEOeeSECaES saveesaceucens OOCGRNECERERAGOOSeRANOROESERE 


Bureau of Aeronautics 


(Continued from page 60) 


estimated their flying totalled 30,- 
000,000 miles in 1927, an increase of 
12,000,000 miles over the year be- 
fore, 

Private flying for pleasure and 
business is growing most rapidly, 
scores of business concerns operating 
their own planes. 

Air-rail co-operation has come into 
existence and long distance travel has 
been inaugurated or scheduled using 
fast trains at night and the airplane 
by day, and designers are building 
ever larger and more luxurious 
planes to accommodate passenger 
traffic. Airplane passage to Europe 
over a chain of floating airports is 
promised. 

The value of exports in the 1927 
calendar year nearly doubled the 
1926 figure, while production of 70 
aircraft manufacturers increased 63 
percent in value and 68 percent in 
numbers. As 1928 draws to a close 
the aircraft directory lists 168 air- 
craft manufacturers. The industry 
as a whole is still behind on its or- 
ders and it is estimated that the close 


December, 1928 





ENGINEERING - DESIGN 





Complete designs and specifications. As- 
sembly and detail working drawings. Stress 
analysis of parts or plete airpl 

Wind tunnel model construction a spe- 
eialty. Wind tunnel tests. Performance 
analysis. Assistance in developing, patent- 
ing, and financing meritorious inventions. 





H. R. VAN DEVENTER, Inc. 
A. A. Kucher, Aeronautical Engineer 
342 Madison Avenue New York City 
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New York’s 
Newest Hotel... 


PICCADILLY 


227 West 45th Street 
At Broadway 


NEW YORK 





Adjacent to Every 
Activity 


600 Bright Sunlit 


Rooms 


Each with Bath, 
Electric Fan, 
Ice Water 








Single Room and 
Bath $3.00 


Double Room and j 
Bath $4.50 









Exceptional 
Restaurant 
and Luncheonette 






Wire at Our Expense 
for Reservations 







F. D. SOFIELD 


Managing Director 
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PATENTS 


Time counts in applying for patents. Don’t 
risk delay in protecting your ideas. Send 
sketch or model for instructions or write 
for FREE book, “‘How to Obtain a Patent” 
and “Record of Invention” form. No charge 
for information on how to proceed. Com- 
munications strictly confidential. Prompt. 
careful, efficient service. Clarence A. O’Brien, 
Registered Patent Attorney, 315-A Security 
Bank Building (directly across street from 
Patent Office), Washington, D. C. 








NOW’ sinay course. 


ee 


eee ee 
C 


eS - 


Aviation 


Quickly Train at 
Home for BIG PAY! 


If you want thrills, adven- 
ture, fame, big-pay—get into 
Aviation. Now—for the first 
time—a complete, practical, 
EASY-TO-GRASP Course in 
AVIATION fundamentals— 
at a low price. We teach 
you—by Home Study—in the 
quickest possible time—every 
step mecessary to become a 
Pilot, Instructor, Designer, 
Motor Expert, Mechanician, 
or to occupy any other position in Aviation 


You Are Taught Every Branch of Aviation 


Subjects taught include Motors, Wings, As- 
sembly, Construction, Design Drawings, Nomen- 
lature, Flight Principles, Air Rules, Meteorology, 
Navigation, How to Handle Ship in Air and on 
Ground and 1000 other fascinating subjects. 
You get experience of noted pilots, technicians, 
ground mechanicians, and designers. Profusely 
illustrated with all necessary diagrams, charts, 
So you can quickly grasp the sub- 











plans, etc. 
ject. Course endorsed 
by Experts. Fully ac- PROOF! 


credited diploma award- 


ed upon graduation. Excerpts from few 


of hundreds of let- 
ters from students 

FREE Employment Service “Your section on 
Big Pay Jobs Waiting for You Navigation, Meteor- 
All| over America ology and Flying 
manufacturing, trans- are each worth price 


port, air-port service of the whole Course 
and sales organizations alone.” Bob 
are springing up. All Ridenour, Omaha, 
have valuable openings Neb. 


“Have my own 
ship now. Could fly 
it first time.”” Geo. 
R. Pollard, Lawton, 


for high priced skilled 
men, For every man in 
the air there are at 
least 10 men needed on 


the ground. _ Okla. 
Your name is placed “Most thoro and 
in our FREE Employ- complete Aviation 


Course I ever saw 
selling for four 
times the price.” 


ment File, and upon 
completion of the 
Course we give you all 











possible assistance in Roy Stetson, Her- 
securing position most mosa Beach, Cal 
lesired. 

NOW SENT The coupon below brings 


you FREE copy of “Avia- 
tion,” telling you the quick, 


economical way to get into 


Aviation. Mail it now—TODAY. 

National Aviation Training 
Oldest popular priced home study course in America 
Dept. 44, 1031 So. Broadway 
Los Angeles, Cal. 
Ne ee ee 1 


{ National Aviation Training 
Dept. 44, 103! Se. Broadway, Los Angeles, Calif. 


I 
{ _ Send me FREE copy of “Aviation”—tell- I 
ing quick, economical way to get into Avia- i 
tion ' 

1 Name 
i 
1 


1 Address ee ee 
| City... cnits DD isssitissicensiiiiillapins 


Position Desired 
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of the calendar year will see produc- 
tion doubled. 

The reduction in the air mail rate 
on August 1, 1928, from 10 cents a 
half ounce to 5 cents an ounce as the 
result of legislation nearly doubled 
the volume of air mail over the pre- 
vious month. From January, 1926, 
to August, 1928, inclusive, the public 
has increased its use of the air by 18 
times. 

The industry is favorably interest- 
ed in uniform regulatory legislation 
by the states and a uniform act has 
been drafted which is now before the 
public. Seventeen states still have no 
aeronautic legislation. 11 states have 
what is known as a “uniform state 
law” but it is not regulatory. Eigh- 
teen states have regulatory provi- 
sions and 3 have laws which are nei- 
ther “uniform” nor regulatory. The 
Federal Air Commerce Act prevails 
in all territories, in the District of 
Columbia and in the Canal Zone. 
Michigan has a “uniform state law” 
and a separate regulatory act. 

Regulation has been firmly estab- 
lished and is recognized as a basic 
part of success in civil aeronautics. 
The owner of the unlicensed plane 
and the unlicensed pilot are finding it 
more and more difficult to explain the 
lack of licenses, even in states where 
legislation has not yet been enacted 
to require a Federal or state license 
to engage in intra-state air com- 
merce. The public has begun to look 
for the license number before en- 
trusting life and property in the air. 
States will wisely study the situation 
with a view to enacting needed laws 
which will eliminate unscrupulous op- 
erators using unsafe planes and the 
inexperienced or unsafe pilots who 
cannot qualify for licenses. It is an- 
ticipated that practically all of the 
States will follow the example of 
those that already require a federal 
license in order to fly within their 
borders. 

Civil aeronautics is no longer on 
the threshold. It has entered into 
the business world and without sub- 
sidy it has become an integral part of 
American industry and transporta- 
tion. In providing the Federal Gov- 
ernment’s contribution to this ac- 
complishment the Department has 
had the confidence and co-operation 
of the entire industry. Notwith- 
standing the magnitude of the devel- 
opment during the past two years 
there is every indication of a still 
greater growth during the next pio- 
neering period. It is of the utmost 
importance that the Department be 
provided with ample funds and per- 
sonnel to perform the task assigned 
to it by the Air Commerce Act. 







PROTECT 
YOUR EAR DRUMS 
IN FLIGHT 











OU can shut out the roar 
of propellers and protect 
your ears from the wind 
and relieve your ears from the 
bad after effects of a sustained 


flight with 


FLENTS 


Trade Mark Reg U.S Pot. OF 


And that’s not all. Medical 
science agrees that noise plays 
havoc with your nervous system 
—why put an unnecessary bur- 
den on your health? 


Get Your Box Today 


Nothing else so effective as Flents. 
They are small, pliable balls of spe- 
cially prepared wax and cotton placed 
in the outer ear to reduce the loudest 
explosions to a soft murmur. Contain 
no drugs, absolutely harmless—recom- 
mend by doctors. Invaluable for 
poor sleepers and on rifle ranges. 


Mail $1.00 (cash, money order or 


check) today and receive postage free 
a large size box of Flents 


Flents Products Co. 
89 Broad St. 
New York, N. Y. 





“Tal spinning” eliminated 


Dealers and Distribu- 
tors see pages 54 and 55 


for best money-maker. 





BROWNBACK 


Motor Laboratories, 


Inc. 


P-1038 Graybar 
Bldg., New York 


Cc. C. Ladlow 
Los Angeles 


Ericson Aircraft 
Ltd., Toronto 


RADIAL 
AIR-COOLED 


ENGINES 


35 H.P. 80 H.P. 
120 H.-P. 
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AIRPLANES 
MOTORS and 
SUPPLIES 


New 7 cyl. 125 H.P. Ryan Siemens 
motor $2,600. Very slightly used one, 
perfect condition $2,250.00. New 120 H.P. 
10 cyl. Anzani engine $1,550. Excellent 
condition, slightly used 150 H.P. model 
A Hispano $695. Splendid moderatly 
used 6 cyl. 185 H.P. Mercedes $350. 
Slightly used 130 H.P. 9 cyl. Clerget 
rotary motor $150.00. 2 cyl. 28 H.P 
Lawrence aircooled motor $150.00 


Sligntly used Velie motored, cabin 
type Monocoupe $2,500. Slightly used 
OXS5S motored American Eagle airplane 
$2,250. Brand new Travelair, three place 
biplane equipt with $650.00 Pioneer in- 
strument board. This is not now equipt 
with motor but there goes with it the 
drawings for an approved type of Anzani 
motor mounting and new 120 H.P. 
Anzani together with new Hamilton pro- 
peller for this motor and airplane. Alto- 
gether this cost $5,000, we are authorized 
to price it to you at $4,500. One slightly 
used JN4D airplane $975 or less motor 
and motor equipment $575. 


Winter flying suits with hookless fast- 
eners: Dandy fur lined with fur collar 
$120.00 or dog hair lined $110.00. Sheep- 
lined $60.00; wool and hair lined $47.00; 
felt lined $29.00; wool lined $35.00. Fur 
lined leather helmets $10,00. Beaverized 
sheeplined moccasins, war surplus $5.50 
or new production dandies $12.50. Non- 
shatterable goggles: NAK_ wide-vision 
$4.00 or Jumbo oval $2.50. Lamoglas 
wide-vision No. 36 $4.00, No. 24 medium 
wide $3.50. Face mask goggles $4.50. 
Luxor No. 5 $7.50; No. 6 $9.75; No. 6 
Luxor U. S. Air Service $10.75; No. 7 
U S. Luxor Air Service $13.75. Com- 
mander curved line lens very wide vision 
rubber protected goggle $20.00. Seesall 
goggle $15.00. Leather face mask only 
$2.00. 


Burd high compression piston rings 
for OXS 15c each; $2.00 per set 16 or 
$10.00 per 100. Burd high compression 
for OXX6 30c each or $4.00 per set of 16 
or $20.00 per 100. Exhaust push rod 
yokes for OX5 or OXX6 60c. Long cyl- 
inder studs 40c each or $10.00 per set 
32. Dandy new Zenith carburetor $50.00 
or slightly used excellent condition $40.00. 
Berling magnetos for OX5 $50.00. Lower 
wings for Curtis JN4, unused, covered 
excellent condition $65.00 for rights 
$75.00 for lefts. Uppers $85.00 each. 
Canuck lower or upper covered wings. 
unused $90.00. 


Curtiss OX5 toothpick propellers $35.00 
Flottorp semi-toothpick propeller $30.00. 
C.A.L. wuntipped propeller for OXS5 
$15.00. Hamilton OXS propeller $88.00. 
Hartzell OX5 propeller $80.00. Hartzell 
propeller for Warner motored Stinson 
Jr. $80.00. Hamilton propeller for Wright 
Whirlwind motored cabin jobs $126.00. 


All parts for Canuck, JN4D, J-1 Stand- 
ard, OXS5, OXX6, and many Hispano. 
Lawrence, Fiat and LeRhone parts 


Logan Airplane 
Motors Co. 
716 W. Superior 
Cleveland, Ohio 











Aeronautical Instruments 





(Continued from page 56) 


Heyl-Briggs and the Pioneer instru- 
ments differ in the methods of indi- 
cation used; however, both types 
employ null methods. That is, when 
the aircraft is on the course, the in- 
dicator reads zero, and deviations 
from the course are indicated by 
corresponding readings of the in- 
dicator. 

At present the indicator compass 
is largely restricted to use in trans- 
oceanic flights, by the military serv- 
ices, and for experimental purposes. 
This has been partly due to the 
necessarily high cost of the instru- 
ment during its long development 
stage. 

The development of navigation in- 
struments bears a direct relation to 
the increase in endurance of air- 
planes. It is one thing to fly from 
New York to Boston on a clear day, 
and yet another story to fly from 
California to Australia with night 
flying and tropical storms to en- 
counter. On a transoceanic flight 
some additional means of navigation 
must be provided to ensure arrival 
at the proper destination. 

“Dead reckoning” consists essen- 
tially in following a predetermined 
course by a knowledge of the speed, 
direction, and time of travel of the 
craft. Speed, at present, cannot be 
determined absolutely, for no satis- 
factory ground speed indicator is 
available. However, the airspeed 
indicator gives a record of the speed 
through the air, providing correc- 
tions for air density, that is, correc- 
tions for altitude, are made. The 
drift meter permits wind speed to 
be determined if objects on the 
earth’s surface are visible and the 
proper combination of airspeed and 
wind speed then gives the ground 
speed. The drift meter consi&ts of 
some alignment device which may 
be set parallel to the apparent 
motion or “drift” of objects on the 
ground. Early forms of the drift 
meter consisted of rotatable rings 
crossed by wires, the rings being 
graduated in degrees, while later 
forms were provided with linkage 
mechanisms which provided for 
mechanical solution for wind speed. 
Since the war, progress has followed 
two main lines. With one type of 
drift indicator the motion of a 























Get Into 
AVIATION! 


EN wanted at every air- 
M port and factory. Big 
pay jobs await trained Airplane 
Mechanics. Our recognized 
Extension Course in Practical 
Aviation—prepared and direct 
ed by prominent airplane man- 
ufacturer—trains you quickly 
for this thrilling, profitable 
career, 


LEARN RIGHT AT HOME 


Our Free Book “The Call of Avia- 
tion,” tells you all about present 
opportunities in aviation, the future 
possibilities, and how this extraordi- 
nary Extension Course will fit you 
for this career right at home, Our 
Course will save you $150 to $200 
on your pilot’s training. 





EASY PAYMENT TERMS 


Tear out this coupon—sign and mail it 
at once for this FREE Book. It will 
bring you just the facts you wish to 
know about our practical Diploma Course 
of simple lessons. It will also tell you 
about our Free Em eeenens Service and 
our Easy Payment Pien 


Now Sent Free 


Use Coupon te Receive Book Without 








-—OHIO AERO SCHOOL--— 


1451 South Ave. YOUNGSTOWN, OHIO | 


Send me your Free Book entitled “The Call | 
of Aviation,” and full particulars concerning | 
your Extension Course and easy payment 
plan 
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FOR XMAS 


Ace E. Z. Baile 6 irit of St. Louis 
89 inch flying model assembled by any boy 
in 6 hours time. to st steaming. bending 
or delicate joints to make. wood jo 
Aluminum rubber tired disc wheels, ‘spat type land- 

ball bearing a 


Complete ae Postpaid $7.00 
Ace E. Z. Built Spirit of St. Louls 

33 inch wing 3, can assembled in 6 hours 
time. Balsa wood sides, Balsa wood ribs, inside 
pieces finished, feather weight Balsa wood disc 
wheels with elastic rubber tires. Dummy whirlwind 
motor, semi-finished Balsa propeller with spinner 
Dp, D ry bam paper, blue, and a complete 
set of drawings to build this machine. A very 
feet or more. 


emeey Outfit Postpaid $4. 
e E. Z. Built Bellanca Model 
39 inch “wine, cabin monoplane, flying weight 6 
ounces. Clarence Chamberlin’s New York to Ger- 
many plane. Can be assembled in 6 hours time. 
Balsa wood ribs, fuselage finished in half hours 
time, has feather weight ball bearing propeller shaft, 
aluminum cowling, dummy whirlwind motor pro- 
peller with aluminum spinner cap, sluminum disc 
wheels with rubber tires, full size drawing and 
directions, with your choice of blue, red, green, or 
yellow model + on Packed in a box 14x27 inches. 
on $7.00 
end 5 Cents for Complete Supply List 


Ace Aeroplane & Model Supply 
131 Prospect St. Jersey City, N. J. 
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cumprises a telescopic device giving 
an enlarged image of the ground in 
a sort of window. By proper adjust- 
ment of the sight, the drift angle 
can be measured. Computers for 
solving the wind speed problem are 
also available. 

Direction of flight is determined 
by magnetic compass and by the 
earth inductor compass, elsewhere 
described. 

In addition to “dead-reckoning,” 
other methods of navigating giving 
independent checks of the airplane’s 
position from time to time are re- 
quired. The radio compass and the 
radio beacon serve this purpose. 
Position may also be determined 
astronomically by sextant observa- 
tions of the sun, moon or stars. 

The marine sextant as used at sea 
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Groundman or Mechanic 


Made of silver or gold front (Actual size shown above). 
Identification Wristlets, $2.50 


each, mailed anywhere. 
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Civilian Flyer 


Pins or ih Price, $1.00 


COMPANY 


ORIGINATORS 
Flying Schools, Clubs, Army, Navy, Manufacturers 


Souvenirs for Airport Openings. 


“WING BUILDING” 


352 WEST 13th ST. 


(Special designs submitted) 
NEW YORK 


WRITE FOR CATALOGUE S 











Hotel Roosevelt 


LANSING MICH. 


in the 
One of Lansing’s 
leading hotels, 250 
outside rooms, locat- 
ed just around the 
corner from the 
business section 





Hotel Lexingion 
2970 WEST GRAND Kivn 
We»rimamdcaorny. 


Ahomelike hotel 
very desirable for 
those having bus- 
iness or friends 
xclusive 
north section of A 
the city. One 

block west of the 
General Motors 





Hotel Paul Revere 


67 SPROAT AT WOODWARD 
ose rrorr 


beautiful 400 room 
hotel located within 
three mimutes from 


Circus Park — De- 


only one-half block Rates 
m the State $ troit’s hub of 
a” #150 0 
Upward 


These are all new fireproof hotels offering the hotel service 
desired by discriminating guests. Attractive rates are given 
families, groups and guests remaining over a period of time. 























will make fortunes in Aviation. 
Airplane Drafting and Designing 
is the biggest job in the biggest 
industry of modern times. A 
new field of opportunity has 
been opened up by our improved 
method of training. 


STUDY AT HOME 

EASY TO LEARN 

PAY AS YOU GO 
EMPLOYMENT SERVICE 


Write for booklet outlining interesting 
courses in Airplane Drafting, Aviation, 
Airport Management, Weems System of 
Navigation—endorsed by Colonel Lind- 
bergh, Commander Dick Byrd, Lincoln 
Ellsworth, Admiral Moffett and others. 


Pacific Technical University 


Dept. A 
San Diego California 





DEPT.A 
Without obligation, please send me further 


information about your Airplane Drafting 
Course 
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—ABOUT AVIATION 


Aviation Fundamentals Made Easy 


Thousands of young men and women have already taken this first step 
by enrolling in the ASPA Home Study in Aviation. 

This course is based upon authoritative study of aeronautics and actual 
flying experience. It consists of a history of aviation, a non-technical 
discussion of the various types of balloons, dirigibles and planes; an 
outline of the science of flight; instruction in the design of airplanes and 
motors, together with blueprint of model airplane, and a list of ques- 
tions to be answered by the student. 


Endorsed by Leading Airmen and Students 


Among those who have testified to the excellence of the ASPA Home 
Study Course are many of America's leading airmen and leading stu- 
dents of aviation. 

Professor Alexander Klemin, Daniel Guggenheim School of Aero- 

nautics, says: “I have now had an opportunity of looking through the 
ASPA Home Study Course in Aviation. It is clear, sound and well 
prepared, and an excellent introduction to practical aviation.” 

Col. Harold E. Hartney, American “Ace,” says: “I must congratulate 
ou on your Home Study Course in Aviation. It was an excellent 


asis for anyone contemplating either the business of aeronautics or - 


military service in the field.” 

Floyd J. Logan, Aviation Jobber, Cleveland, writes: “Your Course 
gives to the layman, in simple language, answers to questions which 
exist in the minds of beginners.” 

Lt. Leigh Wade, Round-the-W orld Flier, says: ““Your Course is a won- 
derful exposition of the fundamentals of aeronautics. I can readily 
recommend it to those seeking authentic information.” 


The Price of the Complete Course 


Send check, money order, or write for information. 

S Many schools, clubs and operators are using this Course $ 
as their primary instruction. Special prices to manu- 
facturers, operators, clubs and schools. 


Grasp the Opportunity While It is Here 
Mail the Coupon TO-DAY 





American Society for the Promotion of Aviation 
522 Fifth Avenue, New York City, (Dept. P.A.) 
Secretary: Enclosed find one dollar. Please send me the ASPA Home Study 


in Aviation. 
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is of very little value in the air since 
its use requires that the natural 
horizon be visible. So the artificial 
horizon sextant is in demand. This 
instrument has had a long history. 
Almost immediately after his inven- 
tion of the sextant in the early part 
of the 18th century, Hadley designed 
an instrument with a liquid bubble 
level as an artificial horizon, but this 
found little application until airships 
came into being. Then from about 
1895 to 1910 we find a great amount 
of work on artificial horizons of 
gyroscopic, pendulum, and _ liquid 
level types. At present the liquid 
level artificial horizons seem to be 
the favored type. 

R. W. Willson in 1894 devised a 
special telescope containing a bubble 
level horizon for use on marine 
sextants. The optical characteristics 
of the combination were such that 
the images of both object and bubble 
moved in the same direction when 
the sextant was tipped. In a slightly 
modified form this instrument is 
still finding favor in service. Three 
years later Jaderin designed a 
sextant with similar performance, 
on which the bubble level was 
separate from the telescope and 
mounted in the position of the 
horizon mirror. About 1903 Favé 
devised an instrument for measur- 
ing azimuth which combined a 
magnetic compass and an arrange- 
ment for measuring altitudes. The 
part for measuring altitudes con- 
sisted of a single pivoted mirror 
whose angle of rotation was indi- 
cated on a scale. The bubble level 
was viewed directly through a colli- 
mating lens and by setting the 
mirror to the proper angle, the re- 
flected image of the sun was brought 
to coincidence with the bubble 
image. 

Most of the bubble level sextants 
of today are identical in principle 
with one or the other of these early 
models. A great deal of progress 
has been made, however, for the ad- 
vantages of the modern instruments 
are apparent under the adverse con- 
ditions encountered in airplane 


‘flight. These advantages are light 


weight, proper balance, reduced size, 
electric illumination, and general 
provisions for ease of manipulation. 
One distinctly new idea is that of 
the camera sextant. The first model 
was built at the Bureau of Stand- 
ards for the Bureau of Aeronautics 
of the Navy Department. This in- 
strument photographs simultane- 
ously the sun’s image, the bubble 
image, the necessary scales and the 
time. From the resulting print, 
which is ready within a few minutes 
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after the observation has been made, 
the altitude of the sun is readily 
computed and the print itself forms 
the record of the sight. Great im- 
provements have been made but the 
instrument is still in the experi- 
mental stage. 

Ingenious slide rules for solving 
the so-called “astronomical triangle” 
—a problem in spherical trigonom- 
etry—have been brought out but 
these are being superseded by com- 
pact tables and charts, which give a 
rapid determination of position with 
a minimum of labor. 

A new type of watch designed so 
that the second hand may be set 
independently in the same manner 
as the minute and hour hands has 
been evolved lately. This eliminates 
the necessity for making a correc- 
tion for any error in the indications 
of the second hand. While this may 
seem to be a small point, it must be 
remembered that the airplane flies 
at a high speed and the position 
must be determined rapidly to be of 
any help. Sextant observations, 
calculations and plotting of position 
must be completed in a few minutes, 
an undertaking which demands not 
only great skill on the part of the 
navigator, but the elimination of 
every possible source of delay. 

The performance of instruments 
installed on commercial airplanes is 
inferior for the most part to that of 
the best instruments which are 
available. The bridging of this gap 
is of increasing importance in the 
near future. The discrepancy ap- 
pears to be due to inadequate pro- 
vision on the part of operators of 
air lines for handling the purchase, 
installation and servicing of instru- 
ments. The instrumental equip- 
ment should be in charge of trained 
personnel and the necessity of 
frequent testing requires test ap- 
paratus. This need is being recog- 
nized; the establishment of an 
instrument service by one air mail 
contractor has recently come to our 
attention. 
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History of Naval Aviation 


(Continued from page 34) 
ticipates as a unit of the Fleet in all 
naval maneuvers and has become 
practically indispensable for the ob- 
servation and correction of gunfire, 
performing patrol and scouting mis- 
sions in addition to the offensive op- 
erations which it can carry out. On 
July 1st of this year the Navy had 
624 modern airplanes in operation, 
almost half of which were actually at 
sea, the remainder being assigned to 
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WINTER KING 


FLYING SUITS 
Built for Warmth 














Luxurious flying suits made of the finest 
materials available, tailored by master crafts- 
men to the tastes and requirements of the 
flying fraternity, and at remarkably low 
prices not to be equaled elsewhere. 


‘2O" "Sa 


Entirely lined with warm Lined with best grade vir- 
wool felt. gin wool. 


39,5 349.5 


Lined with heavy yellow ~ ssa — the _ 
shee 1. ong nap Peruvian Alpaca 
oe wool. A _ revelation in 

lightness and warmth. 


All Sizes from 36 to 46 


Read these specifications and compare 


Genuine gabardine khaki cloth; patent non-loosening 
belt buckle; separate fly flap; all points of tear are bar- 
tacked; legs cut wide—easy to put on and take off; 
genuine Wombat shearling fur collar 5” high; new 
style non-creeping Hookless fasteners; two large breast 
pockets; adjustable wrist straps; two convenient knee 
pockets and also two hip pockets; Hookless fasteners 
at leg bottoms. 














An exceptional money making 
proposition for dealers, schools 
and salesmen. 


Write for offer 





NEW TYPE 


FACE MASK 


Completely lined with Beaver wool fur guaranteed to 
keep you warm in the coldest weather. 


$7,50 


Made in 3 sizes; small, medium and large. 


AIR TRANSPORT EQUIPMENT, Inc. 


Garden City, N. Y. 


Address wires 
via Hempstead 
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Every home 
of these artistic Book Ends 
| typifying 
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One pair $5.00, two pairs $8.00, feren 
pairs § ma: 
postpaid to three different ad- 
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Your Gift Problem? 


"5 SOLVED! 


F the oe is interested in aviation as a layman or techni- 
cian, any of our attractive novelties will prove most accept- 
able, whether your gift problem includes one, ten or ten thousand 


persons. 


ANCIENT ART METAL COMPANY, Inc. 


Specializing in Metal Novelties for the Promotion of Aviation 
offers the following suggestions 


THREE ADVERTISING NOVELTIES 





je. 600 Paper “Above the * Me. Bo 
Tray 50 ce Ash Receiver “ cach 
lots of 500 30 cents sach. oe. In lota of 500—85 cents 
each. 


500-lot price of above three items includes inscription comprising three 
lines not to exceed forty letters, cast permanently inte the metal, at ne 
extra cost. 


Aditional Gift Suggestions for Those Interested in Aviation 





ash Receivers 

ways pont My ine Nob home 

, the iy of the can have too many—One $1.50. 

ne of destiny’’ the Two $2.50. Three $3.00. May 

be sent postpaid to three dif- 
t addresses. 


will welcome s pair Child’s Js No. 100. “The 
No. Spirit 


Times t 
cbild AA} be delighted to 
receive as @ gift a bank as at- 
tractive as this one—what more 


of the. Atlantic. 
incentive could a child want to 





One each: Pair Book Ends, 
Ash Receiver, Bank, $7.50 value 
all for $6.25 postpaid. 











An Ideal Gift for the Motorist 


For your friend with s car who is also an aviation enthusiast. ue will get 
8 thrill ha, 8 he sees the AE, spin as the car moves. Made of the new 
discovery romibrite’’ an unbreakable mets). Guaranteed for the life of 






the car. 


design on the 
Price 85 50 each, postpaid 


No. 850. Here is the Lome 
Eagle—s truly artistic orna- ing the “plane of destiny’ 


the ensemble produces a strik- 

ing effect. Priee $2.50 cash. 
postpaid. 

WRITE TODAY FOR 
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the thirteen Navy and Marine Corps 
Air Stations and Aviation Units, to 
seven Experimental and Educational! 
details and four Naval Reserve 
Bases. 

The twenty years which have 
passed since Orville Wright demon- 
strated his plane at Fort Myer have 
witnessed great progress in Naval 
Aviation. From an experiment of 
doubtful value it has grown and de- 
veloped into the position it holds to- 
day, one of extreme importance to 
the naval organization. 

Naval Aviation has proved beyond 
a doubt that it is indispensable to the 
Navy and to the country in general 
in assisting in the plans for national 
defense. In the matter of material 
and training of personnel it is not 
surpassed by any nation. This branch 
is still in its infancy, comparatively, 
and much more may be expected of it 
in the future than it has been able 
to accomplish in the past. 





History of Army Aviation 





(Continued from page 27) 


Corps did its utmost to safeguard 
flying operations. In the past few 
years there have been only a very 
few cases of structural failure, indi- 
cating that, as far as the airplane 
itself is concerned, it is a safe vehicle 
in which to travel. Any idea which 
might lead to the development of a 
safety device is carefully weighed 
and tried. 

All experimental engineering work 
is performed at the Materiel Division 
of the Air Corps at Wright Field, 
Dayton, Ohio. This unit, then 
termed the Engineering Division, 
was established during the war at 
McCook Field, near Dayton. In the 
middle of last year this engineering 
plant was transferred to a much 
larger site, totalling 4,550 acres, lo- 
cated 54% miles northeast of Dayton. 
Operations at McCook Field suffered 
by reason of inadequacy of space, the 
area of the flying field being too lim- 
ited to permit any extended experi- 
mental work in flight-testing air- 
planes. Furthermore, the proximity 
of the field to congested residential 
areas of Dayton rendered this work 
hazardous. The enterprising, pa- 
triotic and generous-spirited citizens 
of Dayton donated the new site to 
the Government, and the new field 
was dedicated on October 12, 1927, 
amidst impressive ceremonies. At the 
present time the new field is in an 
unfinished state, but when it is fin- 
ally completed it will be the largest 
and finest experimental aviation 
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plant in the world, a fitting munu 
ment to the Wright brothers, the two 
pioneer airmen of Dayton, whose 
energy and perseverance made heav- 
ier-than-air flight possible. The ex- 
perimental engineering plant of the 
Air Corps now goes under the name 
of the “Materiel Division,” and is 
under the supervision of Brigadier- 
General William E. Gillmore, Assist- 
ant Chief of Air Corps. 

The method employed at the Ma- 
teriel Division of testing airplanes 
to determine their safety factor has 
reached such a state of perfection 
that the engineers in charge of that 
work know exactly how much stress 
and strain each type of airplane 
can withstand. Every part tending to 
make up the whole structure of the 
airplane is subjected to a severe test 
—alluded to as a static test—the 
wood, the fabric, the metal, the 
wires, etc. No new type of airplane 
is accepted by the Air Corps until 
it has successfully withstood all of 
these tests. Nothing is left to 
chance. 

When a new airplane has emerged 
with a whole skin, as it were, from 
the “torture chamber” of the Static 
Test Department, it is taken up in 
the air by one of the expert test 
pilots on duty with the Flying 
Branch of the Materiel Division, and 
given another severe test to deter- 
mine its behavior in actual flight. It 
is during these test flights that 
knowledge is gained as to what the 
airplane can and cannot do. As may 
well be surmised, the task of the 
small coterie of test pilots at Wright 
Field is by no means an easy one— 
not to mention its hazardous nature. 
Certain it is that they must possess 
piloting skill to a superlative degree. 

The safeguards to flying which 
have been developed by the Air Corps 
comprise a long list, those deserving 
special mention being the parachute, 
the use of which has thus far saved 
the lives of 96 airmen in this coun- 
try; the earth inductor compass 
(which helped Col. Lindbergh to 
pilot his “Spirit of St. Louis” uner- 
ringly to his destination) ; the radio 
beacon, used to good advantage in 
the several California to Hawaii 
flights; also landing gears; landing 
gear brakes to facilitate planes land- 
ing in small or restricted fields; 
gasoline safety tanks to minimize 
the fire hazard in crashes; various 
night landing accessories to night 
flying; self starters, etc. All these 
devices have aided in lessening the 
number of accidents and, as a conse- 
quence, in instilling confidence in the 
public mind as to the safety of aerial 
transportation. 


all the 





Popular Aviation 


Here is 





aviation knowledge 


the beginner or the 
layman needs— 


All the principles of modern airplanes, how thes 

fly and why, explained in THE A B C or Avi- 

TION, by Major Victor W. Pagé, America’s fore- 

most authority and instructor. Sent C. 0. D. for 
only $1.00. 


JUST PUBLISHED 


This 160-page book, THe A B C or Aviation, by Major Victor W. Page, 
brings you the essential knowledge and understanding of aviation that 
every beginner needs. Major Pagé, who has been a leading instructor and 
engineer throughout the entire history of aviation, has condensed into 
simple every-day language all the information that is so vital to a beginner 
and so necessary to the layman who wants authentic, 
understandable information on every phase of 
aviation. 

This unusual book lays before you the complete 
story of modern aircraft, its construction, engines, 
control and flight just as if Major Pagé anticipated 
all your questions and answered them for you. He 
weaves his story from the very beginning of avia- 
tion up to the adaptation of modern principles of 
flying. Every technical word that he uses is ex- 
plained in the text, and he gives the reason for every 
statement he makes. 











Tue A BC or Aviation, 





by Victor W. Pagé, Air 
, As, Reserve, U. S. A., 
member S. A. E. and well 
known aviation instruc- 
tor, 160 pages. Pocket 
size. Illustrated with 150 
especially made drawings. 
Neatly bound, Interna- 
tional paper cover. A sim- 
plified instruction man- 
ual for non-technical 
aviation enthusiasts, sim- 
plifying the basic princi- 
ples of construction and 
operation of all forms of 
modern aircraft. Price, 
$1.00 net. 


Enclose no money. Just send the coupon. 


Get this new, up to the minute, comprehensive, authoritatiy e 
160-page guide, THe A B C er Aviation and keep it for 5 
days. If it does not completely sell itself as one of the 
most valuable texts ever written for anyone who wishes two 
become airwise, then return it for full refund. Enclese no 
money. Just pay the postman one dollar and a few cents 
postage. Fill in and mail the convenient coupon at once 


Norman P. Henley Publishing Company 
Dept. PA-1, 2 West 45th Street New York 


Enclose No Money—lJust Fill in and Mail This Coupon 


Publishing Company, Inc. 


2 West 45th St., New York, N. Y. 


160 pages, and I will pay the postman $1.00, plus a few cents postage, in pa 
understand that if not thoroughly satisfied I may return the book within 5 days and you wil 
refund my money. (We will pay the postman ourselves if you will enclose one dollar 


this coupon.) 
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Surplus Aeroplane 


COMPASSES 


U. S. Government surplus stock purchased at a price that 
enables us to offer them at this give-away price. These 
compasses are not perfect and need adjustment. Sold 
as is. Choice of 5 various types. Write for circular. 

[WRITE FOR OUR FREE LIST OF OTHER BIG BARGAINS} 


CHICAGO SALVAGE STOCK STORE (pep. 15) 


509 South State St. 
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$7.30 


Chicago, Ill. 








inspiring new book, 


Don’t fail to read our ¢ 
It’s cramful 


MAKING GOOD IN AVIATION. 
of valuable suggestions —tells you of the un- 
bounded opportunities open to flyers and mechan- 
ics today—and how to fit yourself for them in a 
short time, safely, thoroughly. 
Read the stirring story of how young “Slim” Lind- 
bergh made fae in aviation as our Chief Air Mail ’ 
Pilot and Instructor long before his name and fame ’ 
flashed around the world. Read of his adventures 

here with the companion of his barnstorming days, \ 
“Bud” Gurney, who succeeded him as our Chief Air 
Mail Pilot and Instructor. 

Read how a modern civilian flying school is conducted 
by the Army School System. See activities at famous ; 
Lambert-St. Louis Airport. ‘Making Good in Aviation” 
sent postpaid for 25c, stamps or coin. 


Air Mail Pilots Teach You to Fly 


at Robertson School of Aviation. ‘‘Bud” Gurney and other ac- 
tive Air Mail Pilots instruct and check our advanced students. 
Twelve Licensed Transport Pilots on staff. 

Robertson School of Aviation is one of the oldest, largest, best 
equipped and most favorably known in the country. 9% years— 
hundreds of graduates—no accidents. No bond required, no break- 
age charges. j 
Modern training ships of various types, government licensed and in- 
spected. Mahoney “Ryan” and Curtiss-Robertson Robins _manufac- 
tured here. Ford 12 Passenger Tri-Motored Planes in daily service 
Write today. 
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Robertson Flying Services, Inc. 


Affiliated with Robertson Aircraft Corporation 
Division, Universal Aviation Corp. 
Lambert-St. Louis Airport, Anglum, St. Louis Co., Mo. 


Robertson Fiying Services, Inc., Dept. L-ti 
Lambert-St. Louis Airport 
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The Wright Brothers 
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(Continued from page 16) 


to the brothers by General James 
Allen. This was the thirteenth time 
the nation’s highest honor had been 
awarded for non-warlike achieve- 
ments, and it was the first time in 
twenty years that it had _ been 
bestowed upon a civilian. 

On June 29, in a new and im- 
proved machine, Orville Wright be- 
gan flight tests once more at Fort 
Myer, Va. During the following 
month flights continued with great 
success. On July 27, with Lieuten- 
ant Frank P. Lahm as passenger, a 
new two-man endurance record of 
1:12:40 was recorded. The govern- 
ment tests were passed with little 
difficulty, and the delivery was com- 
pleted on July 30. It had been 
agreed that $25,000 should be paid 
if the machine succeeded in making 
a speed of 40 miles an hour, and a 
bonus of 10% was to be paid for 
each additional mile. In the 10 mile 
cross country flight with a passen- 
ger, in which Lieut. B. D. Foulois 
participated, the average speed was 
42.583 m.p.h. The Wrights, there- 
fore, actually received $30,000 for 
their plane and for their services in 
instructing two officers. 

In September, Orville Wright 
made two new world’s records, at- 
taining an altitude of 204.3 meters 
at Berlin, and flying for 1:35:47 
with a passenger. 

In the autumn, Wilbur Wright 
made a notable flight over New York 
harbor, up the Hudson, and back, 
as a feature of the Hudson-Fulton 
celebration. A canoe had _ been 
fastened under the center section 
between the skids should an emer- 
gency landing be necessary. 

Lieutenants Frank P. Lahm and 
Frederick E. Humphreys were given 
three hours’ dual instruction apiece 
during October, and were then re- 
leased to carry on solo flying. Lieut. 
Foulois also received an hour’s in- 
struction from Wilbur Wright, and 
half an hour from Lieut. Hum- 
phreys, finishing his flying training 
phreys. Lahm and Humphreys were 
relieved in November, and Hum- 
without doing further flying. 

On October 15, 1909, Orville 
Wright concluded his flying in Ger- 
many and left for the United States, 
The Wright Company was incorpo- 
rated on November 22, with a capital 
stock of $1,000,000. Wilbur Wright 
was president, Orville Wright and 
Andrew Freedman were vice-presi- 
dents, and Alpheus S. Barnes was 
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secretary. The Wrights, Russell A. 
Alger, August Belmont, Edward J. 
Berwind, Howard Gould, Morton F. 
Plant, Allen A. Ryan, Theodore P. 
Shontz, R. J. Collier, Andrew Freed- 
man, Cornelius Vanderbilt, and P. 
W. Williamson were directors. 

The Wright Brothers subsequently 
bought back all the outstanding 
stock at the original price and re- 
gained control of the company. In 
the meantime the firm had earned 
dividends so that the original stock- 
holders made a profit on their in- 
vestment. A new group of capital- 
ists next acquired the company, and 
in 1916 it was consolidated with the 
Glenn L. Martin Company and the 
Simplex Automobile Company. The 
Wrights had already withdrawn, 
and Martin broke his connection to 
form his own company not long 
afterward. The original Wright 
concern changed hands once more 
and finally turned to the manufac- 
ture of engines exclusively, as the 
present Wright Aeronautical Cor- 
poration. 
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Classified 


BUY NOW AND SAVE MONEY. 
Genuine Nicholas Beazley Standard, 
less motor, $285, good condition. Hisso 
Standard, new wings, plenty extras, 
$1,275 less motor. $750 Standard fuse- 
lage with landing gear only $75. New 
Harding parachute $55. New E pis- 
tons set $70. New Propellers $45. 
Used $25 clubs. ARCHIE BAARLEY, 
ELLSWORTH, WISCONSIN. 


SPORT PLANE BUILDERS send 
$1.00 for booklet and blueprints on con- 
struction of sport planes. Contains 
flight instruction, weather map read- 
ing, motors to use, etc. C. E. Russell, 
Stadium Place, Fort Wayne, Indiana. 


YOUNG MAN 28 with limited com- 
mercial pilot experience wants connec- 
tion. P. W. Anderson, 942 Sherman 
Ave., Evanston, IIl. 


BOOKLET AND BLUEPRINTS on 
construction of sport plane, includes 
flight instruction, motors to use, etc., 
all for $1.00. Rent or buy our rib 
moulds, easy to make ribs. Free litera- 
ture. Russell Aero Co., Stadium 
Drive, Fort Wayne, Ind. 


COLLEGE GRADUATE, age 24, 
wants a change; wishes connection 
with an airplane manufacturer. Have 
1 year experience as a draftsman with 
a public utility. Box 148, Popular 
Aviation. 


SINGLE SEATER SPORT MONO- 
PLANE converted Ford Motor, fine 
condition, used 10 hours, $350.00. Heath 
Super Parasol, Monoplane, brand new, 
with Henderson rebuilt Motor Cycle en- 
gine $400.00 AIRCRAFT SUPPLY 
COMPANY, 845 Broad Street, Newark, 
N. J. 























MODEL AIRPLANES and eT 
—Send dime for circulars. TAR 
MOPEL SHOP, Vestaburg, Michigan. 
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Holiday Gift Suggestions 


AVIATION BADGES 


In Sterling silver, silver-plated and embroidery 






Pilot’s Badge 


Both Army and Navy designs; also attractive 
miniature lapel for civilian wear. As 
manufacturers of regulation U. S. Army and 
Navy Insignia and B we are equipped te 
execute special orders or designs. 

Rn A 


as dard of 


quality for over 45 years. 


43 E. 19th St., N. Y. C. 


Aeroplane 























To Pass the 


TRANSPORT 
PILOT’S EXAMINATION 


you must know 


Navigation and 
Meteorology 


A book has been prepared which thoroughly cov- 
ers the examination for any grade of license in 
these subjects, and if the candidate will spend a 
few hours studying it no difficulty will be experi- 


enced. 
$2.50 Postpaid 


Mail Order to: 


Captain Lewis A. Yancey 
427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 
427 West End Ave. 
New York City 


Enclosed please find check for $2.50 for which send me copy of Aerial Nav- 
igation and Meteorology. 
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Financial Survey 


(Continued from page 98) 


Claude United States patents. It 
sells nothing, but manufactures and 
leases illuminating signs which are 
now seen on almost every business 
block of almost every sizable city 
in the country and are rapidly dis- 
placing the old fashioned electrical 
bulbs. Glass tubes, constituting the 
letters of the signs, are filled with 
Neon Gas (one of the rarer con- 
stituents of the air) and this gas is 
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electrically excited and the result- 
ant light resembles the intense red 
glow of sunset. Other colors than 
red, such as blue, green and purple, 
are now available. These signs are 
usually leased for a minimum period 
of 36 months. Some users are pay- 
ing in excess of $5,000 a month. 
The ownership of the sign is in- 
vested generally in a local licensee 
company, which maintains the serv- 
ice of the business concern using 
this form of advertising. It is 
claimed the cost to the user is about 
60% of what he would pay with the 
old style electrical bulb. 

Claude Neon tubes have been 
especially adapted to the aviation 
industry for beacons and for mark- 
ing and outlining airdromes and 
airports in many parts of the world. 
The great landing field at Croydon, 
England, has used this form of 
illumination since 1924, and Neon 
lighting is now making rapid head- 
way in this country, Canada, and 
South America, as this light has a 
special significance, owing to its 
visibility through a deep fog. The 
Standard Oil Company of California 
is making an adaptation for all of 
their gasoline stations throughout 
the Pacific Coast, from Mexico to 
San Francisco and north from Port- 
land to Seattle. 

The largest electric sign in the 
world is illuminated with Claude 
Neon tubes. This is on the hills 
overlooking Portland,. Oregon, and 
consists of the word “RICHFIELD.” 
The letters are 60 feet high, and the 
sign is over 725 feet in length. 

Claude Neon Lights, Incorporated, 
is a holding company having a sub- 
stantial stock interest in about 
twenty subsidiary licensees located 
in California, Florida, and in the 
following cities: Chicago, Detroit, 
Pittsburgh, Boston, Atlanta, Phila- 
delphia, with many additional plants 
being rapidily planned. The hold- 
ing company’s ownership in com- 
mon stock of subsidiaries (which, 
it is reported, averages around 
25%) is carried on the books, we 
are informed, at $1.00, yet one of 
these subsidiary companies has 6,250 
shares, with a present market price 
at $185 a share, or $1,156,250. It 
is difficult to get a definite statement 
of earnings, as the company has not 
published its affairs to the public. 
Net profits and surplus were re- 
ported on November 30th, 1927, as 
$2,597,072, after deducting approxi- 
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wately $800,000 for certain reserves. 
One licensee, operating with head- 
quarters in Chicago, reports $1,000,- 
000 of business in the first nine 
months of this year. We are un- 
officially advised that 25% repre- 
sents the approximate net profit on 
sales. 

Claude Neon Lights, Incorporated, 
has only $50,000 of preferred stock, 
outstanding on which dividend re- 
quirements are $3,500. The balance 
applies to 91,000 shares of common. 
In view of the overwhelming prog- 
ress that has already been recorded 
in such a short space of time, and 
the revenue continuing to increase 
at a remarkable rate, an earning 
power of $100 a share is not an un- 
believable expectation, according to 
trade channels and several banking 
firms that are close to the company’s 
affairs. Stock is traded “over the 
counter,” in a number of the larger 
cities throughout the country. 

Common stock originally issued 
at 10, sold at 25 in February, 1928, 
was wanted at 150 a few weeks ago, 
and sold at 276 on October 27th. 
The market has been a rapidly 
changing one, and it is useless to 
try to gauge how far this company 
and its securities may be expected 
to advance. 

The Fokker Aircraft Corporation 
has been reorganized. The out- 
standing points are these: The 
company redeemed its 20,000 second 
preferred, which was practically all 
owned by Anthony Fokker, and gave 
in lieu thereof five shares of the new 
common for each ene of the second 
preferred. It increased its former 
common capital from 105,000 shares 
to an authorized amount of 1,000,- 
000 shares. The present financial 
structure is 40,000 shares of first 
preferred outstanding, and 480,000 
shares of common outstanding. 

Mr. Talbot, vice-president of the 
Richfield Oil Company, is chairman 
of the board, and Mr. Hanshue, 
chief executive of the Western Air 
Express, is president. The latter is 
regarded as one of the best operat- 
ing men in the entire United States 
and has made a very signal success 
of the transport and mail carrying 
company that operates between Salt 
Lake City and Los Angeles. Officials 
of the Richfield Oil Company are 
reported to have bought 200,000 
shares of the new common stock. 

The proceeds of the new financing 
will be used partially to install a 
new plant on the Pacific Coast that 
will confine its operations entirely 
to the manufacture of the Amphib- 
ian planes, and smaller craft. The 
plant at Wheeling, West Virginia, 
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will continue to manufacture the 
larger commercial craft. 

The Packard Motor Company still 
continues to be in the limelight in 
the aeronautical field. Besides hav- 
ing developed a Diesel engine that 
we are informed has been very suc- 
cessfully tried out in an expezi- 
mental way in a Stinson plane the 
company, through Captain Woollson, 
chief aeronautical engineer, has 
scored with a new 24-cylinder en- 
gine, showing 1500 h.p. on the 
block. This has 24 cylinders and 
was built with the United States 
navy especially in mind. It is ex- 
pected to propel an airplane at more 
than 350 miles per hour. 

If any potential investor in aero- 
nautical securities has any doubts 
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about aircraft sales mounting, his 
attitude should be changed by the 
report of the September sales of the 
Chance Vought Corporation, which 
amounted to $410,000. This is a 
record. 

Evidence that the very conserva- 
tive financial element has allied 
itself with aviation can be gathered 
from two statements appearing in 
financial papers of this week. One 
gives the details of the purchase by 
the National City Bank of New 
York, of a $5,000,000 interest in the 
Boeing Transport Corporation, and 
the other records the entrance of 
Otto H. Kahn, of Kuhn, Loeb & 
Company, and some of the Dupont 
interests into the recent reorganiza- 
tion of Bellanca Aircraft. 


AVIATION 
FINANCING and TRADING 


A Special Department of Studebaker Securities Co. 


Offers the Following Opportunities to the Aeronautical 


1. Financing and organizing companies, that manufac: 
ture planes, motors, or accessories—air transportation 


2. Underwriting entire stock issues after approval by 
our engineers and technical experts 


3. Purchasing blocks of securities and retailing them to 
individual investors throughout the country 


4. A weekly distribution of bid and ask prices on stocks 
of the leading companies in this field. This service is free 

SEE THAT YOUR COM 

PANY’S SECURITIES ARE REPRESENTED 


Shareholders enjoy having their stocks quoted because 
it establishes a market on which banks base their loan- 
ing value. While they may not wish to sell their shares. 


they occasionally want to borrow on them 


5. Trading exclusively in aeronautical securities 


AVIATION FINANCING AND TRADING 


Tel. State 0226 
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AERONAUTICAL 
STOCKS 


Bought and Sold 


We are dealers in all 
Aviation Securities, not 
underwriters of specific 
issues. 


We are not “pushing” 
any one issue, therefore 
our recommendations are 
unbiased. 


Your orders and inquiries 
are invited 


HOI ROSE & TROSTER. 


Members Unlisted Security Dealers Ass'n 


74 Trinity Place 
New York City 


TELEPHONES 


New York .. . Whitehall 3760-79 
Hartford . ... Hartford 3-1777 











Subscribe for 
POPULAR AVIATION 
$2.50 


Special Offer on Page 121 














Aeronautical 
Stocks 


If you ews or contem 
plate the purchase of 
aeronautical you 
should read our 
bulletin. 

It tells of fag omy de 
velopments acre { 
nautical industry, 
Analyses the earnings 
and securities of the 
various companies, 
Points out those that ap- 
pear te be attractive 
purchases 


Send fer free copy P-J 





A. A. Duraate & Co. 


117 Liberty St. New York 
Telepboas COR tend i500 
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LEARN TO FLY WHERE YOl 


QUALIFIED 


FOR A 


PILOT'S LICENSE 


with the BENNETT EAGLEROCK SALES CO. 
223 West 12th St., Kansas City, Mo. 


ARE 








Northé€aster 


Helmets, goggles, flying suits. 
Write for complete catalog. 
BECK DISTRIBUTING CORP., 66 E. 131st ST., N. ¥. C. 














You Can Fly Right—When We Get Through With You ! 


Visit all the schools, then come to Gary and see for yourself that we have 
the finest and most complete aviation school in the country. You don’t have 
to believe this—Come and see for yourself. 

Write for descriptive literature and booklet 
Mechanics $100.00 Private Pilot $350.00 Limited Commercial $800.00 


ATKINSON AVIATION CO. 
“SCHOOL OF AERONAUTICS” 
Distributors Monocoupe and Buhi Airplanes 


406 WASHINGTON ST. GARY, IND. 








Lancaster & Allwine 


Registered Attorneys 


PATENTS & TRADE MARKS 
Information on Request 
471 Ouray Building, 805 G Street, N. W. 
Washington, D. C. 








Eagle Airport School of Aviation 
HINCKLEY, ILL. 
50 miles West of Chicago 
Complete training either by the hour or course. 
Distributors for the Air-King, Exclusive Agency 
Northern Illinois, Southern Wisconsin and State of 
Iowa. Price $2175, less motor. 








LUDINGTON PHILADELPHIA FLYING SERVICE 


Incorporated 
pak hed PHILADELPHIA AIRPORT 


AL P. O., PHILADELPHIA, PA. 
FAIRCHILD Agents WACO 
Modern Pity | Instruction Course Aerial Taxi Service 
ield Completely Equipped for Day and Night Flying 
Machine and Woodworking Shops, Supplies and Modern Hangars 


CITY OFFICE, ATLANTIC BLDG., PHILADELPHIA, PA. 








ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Furthering Air Travél in the Service of Business and 
International Traffic 
Air Travel-Engineering Air Travel-Business 
. Air Travel-Policy 
Appears Monthly Annual Subscription Price Mark 28.00 


VERLAG FUER DEUTSCHES FLUGWESEN 


Berlin-Lichterfelde, Augustastrasse 28, Germany 











PI STUDENTS 


Send one dollar for pair of WINGS and card entitling you 
to free counsel service of the ACME AIRMEN. We save 
you money at flying instruction and in buying planes. 


ACME AIRWAYS, 82 Proctor Bldg., TROY, N. Y. 








AERONAUTICA 


THE MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Official publication of the pilots of Italy. 

The richest and largest aeronautical publication. Every one interested in aero- 

nautics should read our review. 

Specimen 10 Lires. Yearly subscription, 100 Lires. Address your subscription to: 


AERONAUTICA, VIA GESU N. 6. MILANO, ITALIE ! 














Tel. Circle 1010 
225-7 West 57th St., Broadway, New York City 


—Learn to Fly by Flying on New Ships— 


AVIATION!—If it is worth learning—Learn it right at the leading school. 
Complete, practical training in every branch of aeronautics. We teach you 
“by doing. Aeronautical Engineering, Airplane and Engine Mechanics, 
Aircraft Welding. Aircraft Drafting, Flying Machine Shop Practice, etc. 
We qualify you for al! Government licenses. Investigate. 


AVIATION ENGINEERING SoU) 

















AT LAST!— 
BOYS 


American Ace 
Aeroplane Kite 


(Ace of All Model 


Aeroplanes) 





Re ady to fly in 15 minutes, no tools required in assembling. 
“American Ace” is guaranteed to fly. Will zoom, loop, barrel roll, and do 
other circus stunts. Can get altitude of 5,000 ft., and will fly for hours. 
Wing Spread, 33 inches, constructed of Hickory, Holland cloth, Aluminum 
struts and spars, adjustable stabilizer, etc. 
Price $2.25 complete with 400 ft. flying string. Parcel Post prepaid. 
25e extra West of Rocky Mountains 


THE AERO KITE CO. 


630 Race Street Philadelphia, Pa., U. S. A. 














FREE 


Complete course with any new or used 
WACO purchased this month. Our used jobs, 
like new, must be seen to be appreciated. 


Robbins Flying Service, Akron, Ohio 








“LEARN TO FLY AT A MIDWEST AIRWAYS 
CORPORATION SCHOOL” 
Under direction of John H. Livingston 


Three large Airports in the Central West—at Aurora, Dllinois, Monmouth, Dli- 
nois, and Waterloo, Lowa. 

We are training students to fly because we need pilots for the planes we sell. 
Largest distributors of commercial aircraft in the central states 
MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 
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SCIENTIFIC SCALE MODEL PLANES 


MOTOR DRIVEN 


The first and most lifelike models made 
SIZE 4% foot wing spread 


Louis, Lockhead Vega, Curtiss, 


Types—Spirit of. St. 
Seaplane, Vought Coursair 02U. 


Hawk-Curtiss Racing 
Features—Spec cylinder radial compressed air motor, 1500 
R.P.M. Will fly fast approximately 1%4 minutes. Very powerful. 
Tested to be as near foolproof and strong as possible. Has shock 
absorbers like r: n High efficiency propeller. Special, glass 
like finish. Special light rubber tired wheels, spec. axle unit 
These planes are more than just toys 

We will have 3-foot rubber driven models, $12.50 knockdown. 


Models made to order only. Send 5 cents for circular 


K. A. POUCH 
New Brighton, N. Y. 
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83 Low Terrace 








AMATEUR PLANE. BUILDERS 3° "4.1/7 
for highlift 
wings of any size and curve. Spars and compl. win Introducing 
offer. One compl. set ribs for 30 ft. highlift monoplane wing 5 ft. 
chord $29.00 including directions and blueprint for assembling. Other 
sizes in proportion Blueprints for ribs of any size and curve 
$1.50. State chord desired. Give us your order now and get your 
ship ready for a busy spring. 
Cabin monoplanes from 1 to 6 places. 


Cc. F. A. BRAUN FLYING SERVICE 
Phone Passaic 6629 115 Passaic St., Garfield, N. J. 











AVIATION IS HERE; CAN YOU SPEAK 
“AVIATION LANGUAGE”? 


wint showing the top, side and front views of a modern 


Large 18x24” Bluer 
important angles and parts clearly marked. A ‘‘visual 


airplane with all the 
nomenclature 

Send one dolls oday and become familiar with such terms as aspect 
ratio, incidence, ar ber, dihedral, stagger, et Indispensable if you read 
aviation books or magazine Makes fine wall reference chart for students 


or airports 


D. D. TAYLOR, Dept. A2, Signal Mountain, Tennessee 
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engine cowls 
propeller noses 
streamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


WAGOSY A BUSCHER 


120 WALKER STREET . NEW YORK CITY 














or Christmas.... 


A Three Year Subscription to 
PopuLtaR AVIATION and an Air- 
plane Ashtray—bronze finish— 
suitable for a gift. 


$500 
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Mw CAVALIER 


4s a [ast Sel, 


A new super-performing, ex- 
quisitely appointed, light cabin °. 
monoplane for two passengers. 

Now going into production. 
Dealers are being signed. 
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nding speed 
Price $2,985 f.o.b. factory, 


SSS" _— COMPLETELY EQUIPPED 


lar Aircraft Company 


BARTLESVILLE, OKLAHOMA 


ONE OF THE MOST SOUNDLY FINANCED ORGANIZATIONS 
IN THE AIRCRAFT INDUSTR 
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CP Headquarters for 


AVIAN: RS’ 


QuIPME > 


Everything from Coggles to Leggings 
Standard flying equipment designed by 
experts thoroughly familiar with the 
practical requirements of aviators. 











FROST KING 
FLYING SUITS Write for Catalog P.A. 
Sontguee Se A - or and Mail orders filled 
$ 2952 $ 3500 V;, 
Eatily Mas lined 
Se | best crude Outdoor Outfitters Since 1889 
Others at -$39.50 200 BROADWAY 
~\ and $49.50 New York a” 
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THAT 
TRANSPORT 
LICENSE 





A Heath Super Parasol is thie 
shortest and most economical 
route. 


$975 Flyaway 


Easy to fly—Easy to maintain 


1 cent for large illustrated folder 


Heath Airplane Company 


1721-27 Sedgwick St., Chicago, IIl. 








THE FINEST OPPORTUNITY TO GET 
INTO AVIATION 


FLY: 


WHERE WINNING PLANES ARE 
Designed and Built 


FOR 20 YEARS 


Through the combined efforts of one of 
Chicago's leading AIRCRAFT factorier 
and airplane sales agencies, we can 
offer you &@ course in flying and ground 
work that is complete in every detail 
You learn to build real airplanes. Yov 
fy in modern and Government licensed 
planes piloted by licensed pilots. Em- 
ployment assistance given to students 
who must earn while they learn. A 
reasonable amount will start you 





COMMERCIAL AIRCRAFT SALES 


Dept. 27, 400 N. Michigan Avenue CHICAGO 





Patent Department | 


The Patent Service of POPULAR AVIATION has been 
established for the benefit of those readers who wish 
to keep in touch with the latest mechanical develop- 
ments. It should be understood that the descriptions 
given with each patent are taken from the claims 
made by the inventor and that this publication by 
POPULAR AVIATION is in no sense an endorsement of 
these claims, but a record only of the action of the 
United States Patent Office. 








No. 1,682,893, AIRCRAFT WITH ROTATIVE WINGS, and 
Patent No. 1,682,894, UNDER CARRIAGE OR LANDING 
GEAR FOR AIRCRAFT, Patented September 4, 1928, by 
Juan de la Cierva of Madrid, Spain. 














These two patents relate to the gyru airship which 
the inventor de la Cierva successfully flew across the 
English Channel and in addition to these two patents 
two previous patents Nos. 1,590,497 and 1,678,935 have 
been obtained in the United States. The general char- 
acteristics of the machine disclosed in these patents is 
widely known through newspaper and magazine articles 
in the past. The Spanish Embassy at Washington 
states that the inventor expects to visit this country 
within the next two months. 

No. 1,683,939 and 1,683,940, AEROPLANE FLARE OR 
SIGNAL AND ILLUMINATING MEANS THEREFOR, Patented 
September 11, 1928, by Samuel Wiley of Metuchen, New 
Jersey. 








These patents were granted on the same day to the 
same inventor and provide improvements in a flare or 
signal without a separate shipping container; adapted 
to be carried within the fuselage of the plane to avoid 
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wind resistance and releasable through the floor of the 
plane. It is capable of positive ignition when released 
with a parachute but incapable of ignition within the 
plane. 

No. 1,683,805, AIRPLANE, Patented September 11, 
1928, by Bruno Reichelt of Nutley, New Jersey. 





——> 








Provides an airplane in which a pontoon or floata- 
tion means is provided that permits the airplane to 
safely alight on water, and to remain afloat thereon as 
long as may be desired, and to easily take off therefrom 
without interference or hindrance by the water. 


No. 1,683,965, TAIL SHAFT FOR AIRCRAFT, Patented 
September 11, 1928, by Anthony Herman Gerard Fokker 
of Amsterdam, Netherlands, Assignor to Atlantic Air- 
craft Corporation of Hasbrouck Heights, New Jersey, a 
Corporation of New Jersey. 
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A patent granted to the well known inventor of the 
Fokker airplane, the general object of the invention be- 
ing to overcome the inherent weaknesses of previous 
efforts to solve the problem of directional control of an 
airplane when traversing the ground, through the me- 
dium of the tail supporting shaft, in a simple, eco- 
nomical and efficient manner. 

No. 1,684,087, AEROPLANE, Patented September 11, 
1928, by Joseph Carl Elger, of Pittsfield, Massachusetts. 
(INSERT cut of Figure No. 1.) 
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A radical change in aircraft design which the pat- 
entee claims will facilitate the forward propulsion 
thereof, eliminate the tendency of the airplane to tilt 
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For lighter ‘planes... the 


CAMERON 


SIXTY HORSEPOWER 4-IN-LINE 


Eliminating the difficulties encountered in 
adapting radial engines to lighter planes ... 
where stream-lining is the most vital fac- 
tor... this new straight-line engine gives 
more power in proportion to weight 
and displacement than any power- 
plant in its horse-power class. 


A DESCRIPTIVE FOLDER WILL BE MAILED ON REQUES! 


National Aero Corporation 


100 East 42nd St. Sales Offices New York City 









oS WHERE 
§ LINDBERGH LEARNED! 
Lincoln Training Assures Success 


Get the same thorough foundational training that enabled 
Lindbergh to win fame and fortune. Get it now—under 
greatly improved facilities—at the Lincoln ‘Aisplone School 
Lindbergh attended this school because of our superior 
training methods. You too, come to the Lincoln School 
Get instruction that assures success! 


COMPLETE GROUND AND FLYING COURSES 


repair fuselages, wings, landiny 
taken up from our airport, gear, ribs, ete.—every part of « 
deve never bad ap accident. plane. 
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Get Full Information! 


Send for free information about our sompiete avie 
tion training course, low tuition, living expenses. ete 
Write at ones! 


a iama Diz 


AIRPLANE SCHOOL 


WHERE LINDBERGH LEARNED 


231 Aircraft Bldg. Lincoln, Nebr. 
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Competent Instructors 


Sky riding freight—transportation above the clouds—where 
are the men who are to step into this fast developing in- 
dustry? 


Aviation offers a rare opportunity to the youth of this 
country. Wide-awake men who are alert and on their 
toes to make the very best of themselves are in demand 
and this demand is steadily increasing! 


Airports are already established in all the leading cities of the 
country—but where is the man-power for these airports as they 
steadily grow and expand? The net work of air terminals grow- 
ne. from Coast to Coast must have 

MEN! 


The Shockley Flying Service, School of 
Aeronautics, is centrally located in the 
Middle West. We are adequately 
equipped to train a limited number of 
men in every branch of Aeronautics 
You learn to fly under the most com. 
petent instructors. New Waco 10 bi 
planes and Fairchild Monoplanes are 
used exclusively in student instruc- 
tion. 


ONCE YOU ARE ENROLLED YOU 
LEARN TO FLY! 
FILL IN THE COUPON 
BELOW 


Se , ” 
KOKOMO, INDIANA 


LIEUT. CLYDE SHOCKLEY, 
Shockley Flying Service, 
“School of Aeronautics’ 
KOKOMO, INDIANA 

Dear Sir: 


I am interested in learning how to fly. Kindly send me WITHOUT OBLI- 
= your free booklet on aviation and complete information about your 
Name. seen diene 
Street Addr 
City and State 
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sideways, aid in retaining the equilibrium when the 
driving power ceases, facilitating gliding or soaring in 
the air and assuring safe landing. 

No. 1,684,163, FLYING MACHINE, Patented September 
11, 1928, by Paul Valentin of Paris, France, Assignor 
to Rene Dreux of Paris, France. 














A helicopter type of aircraft capable, it is claimed, 
of performing evolutions under effectively and con- 
stantly safe conditions. The apparatus is provided with 
a single elevating and gliding screw and a fuselage in 
the form of an inverted truncated cone. 

No. 1,684,187, CONSTRUCTION FOR AIRPLANE FLOATS, 
Patented September 11, 1928, by Grover Loening of 
New York, New York. 





The invention has to do with airplane floats, including 
the hulls of flying-boats, the floats of seaplanes, and 
wing pontoons. The invention has for its object a 
composite wood and metal construction for such floats, 
possessing advantages over prior all-metal or all-wood 
floats, and a special object is to avoid corrosion in such 
a construction. 


No. 1,684,240, AERONAUTICS, Patented September 11, 

1928, by Joseph E. Pigeon of Hollywood, California. 
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A combination of the theories of construction used 
in both a lighter than air and a heavier than air air- 
craft. The body construction is such that the craft 
may be advantageously used for commercial purposes, 
the storage space being so disposed that the added 
weight of fuel, etc., will give an extremely low center 
of gravity to the airship and thereby assist the stabil- 
izing and flight thereof. 


No. 1,684,567, PROPELLER, Patented September 18, 
1928, by Charles Arthur Wragg of Washington, Dis- 
trict of Columbia, Assignor of one-half to Louis H. 
Crook of Washington, District of Columbia. 





In this propeller a main blade and an auxiliary blade 
compounded to form a single unit is provided. The pat- 
entee states that he has discovered and proved by a 
long series of tests that if a small auxiliary blade is 
introduced into or near the region of turbulence or 
cavitation the effect is to reduce the loss of energy in 
eddies over the whole of the compounded blades and 
to result in greater overall efficiency. The inventor 
does not claim that the number of so-called eddies will 
necessarily be reduced but that the sum total of energy 
losses however expressed will be reduced in actual quan- 
tity. 

No. 1,684,818, RETRACTIBLE FLOAT FOR FLYING 
Boats, Patented September 18, 1928, by Vincent J. 
Burnelli of New York, New York. 
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PIONEERS 


WRIGHT BROTHERS 


THE AERO SUPPLY 
MFG. CO., INC. 


Original and only exclusive manufacturers of 
aircraft screw products and dependable 
supplies for aircraft construction 
Our CREED 





Aero Supply Mig. Co., Inc. 


College Point, L. I. 


See Our Booth at the 


International Aeronautical Exposition 
Chicago, Dec. 1 to 9 











READ 
Air Navigation and Meteorology 


By 
Capt. Richard Duncan, M. C. 
If you want to take up flying, do it correctly. 
Anyone can learn how to fly, but to steer your 
course, is another matter. How to get there by 
dead reckoning. 


Lindbergh - Chamberlin - Goebel 
Transatlantic, transcontinental and round the world fiyers, 
mail pilots, etc., use the same method of air navigation to 
plot and steer their course. 

It is simple, accurate and ctical. After reading this book, 
no difficulties will be offe to the most inexperienced student 
or pilot. It has been adopted as the text book by many of 
the leading schools, 


No Pilot or Student Should Be without a Copy 
“Aviation” 
In its review says: He has produced a 1 and practical 


work on air pilotage, which will prove ‘of great value to the 
student as well as the experienced pilot. 


The Price is $3.50 Postpaid 


Special Rates to Clubs and Schools 
Write for it today. Don’t delay! 


T. MARR, Distributor 
729 Greenwich St. New York City 
Clip Coupon Below 


T. MARR, 729 Greenwich St., N. Y. City 

Kindly send me ... copies of Air Navigation and 
Meteorate — “find check ( ) or money order ( ) or 
send C. © D. ). 


cond a anh EN 
ADDRESS a 
CITY STATE. 
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‘Boys! 


she looks and flies like 
a real Scout Plane 








Strong and speedy. Flies beautifully 
and is good for hundreds of flights 
without damage. Has _ all-metal 
motor mount, sturdy wings and 
shock-absorber landing gear with 
rubber-tired disc wheels. The scien- 
tifically designed aluminum propeller 
pulls her through the air like a real 
plane. Scout Model, well packed, 
sent prepaid anywhere in the U. S. 


for $3.50. 
Only $5 


for this 
beautiful 
twin-float 













Same type as the planes used by the U. S. 
Navy. It flies like a regular and lights 
on the water as pretty as a bird. Has 
an extra powerful motor, 23-inch high- 
lift wing and aluminum propeller. 
Pilot's cockpit in nose of plane. Sent 
prepaid anywhere in the U. S. ready 
to fly for $5. 


It’s great fun 
to build your own! 


This outfit—complete, even to nails 
and glue—enables you to build any 
one of four famous types of planes; 
Fairchild, Fokker, Bremen or Spirit 
of St. Louis. Instructions and 
diagrams also included. Price $4 
postpaid. Glider given with 
Catalog 10c. 


AMERICAN MODEL AIRCRAFT COMPANY 


Dept. 4, P. O. Box 1492, New Haven, Conn. 
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This invention relates to flying boats such as are 
provided with stabilizing floats pendent from wings and 
the improvements are directed to means for mounting 
a traction wheel on each of the floats, for land service, 
together with means for adjusting said floats vertically, 
whereby the wheels may be lowered for land service 
and raised when the craft is in flight or floating on 
water. 

No. 1,685,014, AIRCRAFT, Patented September 18, 
1928, by Abram A. Anderson of New York, New York. 























An aircraft construction designed to permit the wing 
surfaces to be extended for facilitating take-off and 
retracted in flight so as to facilitate manipulation of 
the ship. 

No. 1,685,029, AIRCRAFT, Patented September 18, 
1928, by Thomas Daniel Kelly of London, England. 
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A combination type of aircraft, primarily of the heli- 
copter type but comprising both rotating wings and 
stationary planes with pockets to create a partial vac- 
uum. In addition to this United States patent the pat- 
entee has obtained British Patents Nos. 101,442 and 
111,128. 

No. 1,685,119, LANDING GEAR FOR FLYING MACHINES, 
Patented September 25, 1928, by Edmund B. Carns of 
New York, New York. 


























An invention that is intended to produce a landing 
gear which will resiliently support the fuselage when 
running on the ground, and which is pivotally con- 
nected with the fuselage above the center of gravity of 
the latter so that the running gear may be traversing 
an uneven surface but the fuselage will swing to a level 
position. 
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No. 1,685,121, 


Patented September 25, 
1928, by Edmund B. Carns of New York, New York. 











A fuselage which can be conveniently constructed in 
longitudinal separable sections, and with these sections 
constructed so that they can easily unite in a manner 
to make the body, as a whole, as rigid as if it were not 


sectional. 


No. 1,685,122, 


AIRCRAFT CHASSIS, Patented Septem- 
ber 25, 1928, by Edmund B. Carns of New York, New 
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York. 

















A chassis or landing gear which is suspended on the 
wing and which is adapted to swing upward to the 
wing when the machine is in the air so as to avoid 
unnecessary air resistance. Special means are pro- 
vided for swinging and releasing the attachment so 


that it may be done easily and rapidly. 


No. 1,685,422, PARACHUTE, patented September 25. 


1928, by Dane Hurlburt of Cannes, France. 

















CENTER a 


The logical place to learn! That's Detroit! 
course you will learn Aviation,—that’s the business of 
the future greats. Where to learn? 

The answer is quick and easy . .. . Detroit! The aviation 
center of the whole wide world. In Detroit the avia- 
tion Pay Roll is highest of all cities. That's what 
counts,—not the number of companies, or even the num- 
ber of planes, but the pay rofl. Here the great ones 
are,—Ford, Packard, Stinson, Warner, and others. The 


The Logical Place to Come 


Two more mammoth airports now being established. 
Every day there’s a step ahead in Detroit,— 





Be parodies motor =. Take your 
aviation,—this thrilling, profitable > 
business with its dous future. Endorsed 
Service Men Needed 
“Aviation In the service fieid,”’ says ex- Leader: 
—_ of yy fy - t Corporation, : 
etroit, “‘wan lows willing to learn the great 
ame from the nd up. The | - Bs 
slow rd mee So owe s ness Lee bust 
planes m the small detail, 
Sango far. "30 trained. seri tic coder the Hi 
nen needed to every fiyer. Schoo! training.—and the 
Thorough Ground Course pac yp AY property 
Thorough feotates is the to 
success. The pellable “Miichi- 
gan State’ .. . with its 20 years of training experience,—offers a thor- 
ough, intensive training course. Ground work alone, or work and 
flying. Under experts. Over 400 hours in our alone; fits you 
from A to Z to go into this business. Michigan State Aviation is 
not a correspondence ool, but a practical, actual tra 


practically several 
the M. 8S. A. S. in Detroit, the Aviation Center, offers training 
not be obtained elsewhere. ACT NOW! Write us today for details. Or just 
write your name on the blank below and mail it. 


AVIATION SCHOOL 


MICHIGAN STATE AVIATION SCHOOL 
72 Aviation Bidg., 3719 Woodward Ave., Detroit, Mich. 


Name = citidhlbasiatibabiieiadiphienianteieiiacatiasiintaaedaae 
Sivett or BR. 8. Di. Bip aennniiaaiaiesdions a 













A parachute designed to permit the operator to cause nian one 
a side-slip of the parachute at any time during its 
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Genuine Hookless Fastener. 
Will not jam, rust or break. 
= Launders with perfect safety 
Absolutely Guaranteed 


World 
Leading 


Klyin Lg Suit ~ 


Veteran of Famous Flights 


and Thousands of Flying Hours 
including the United States Air Services 


10 Famous Features — 


Special Snug-Fit Collar and Shoulder Con- 
struction. 

Rust-Proof Snap Fasteners at Collar and 
Shoulder. 

The Popular Lee Side-Opening Style (from 
shoulder to crotch) easily and quickly put 
on or taken off. 

Large Double-Opening Center Pocket. Acces- 
sible with either hand. Does not interfere 
with parachute harness. 

Lee WHIZIT Flying Suits feature the Genuine 
Rust-Proof, Jam-Proof, Washable Hookless 
Fastener. 

Close-fitting, Adjustable Snap-Fastened Wrist. 

Large, Bellows Style Map Pockets with snap- 
fastened flap. 

Box Pleat, Yoke Construction gives strength 
and smart appearance, and allows 
tree movement in controlling ship. 2 

Leg Bottoms, fitted with Genuine_/S?™ 

ookless Fasteners, open and 
close for snug fit over footwear: 

Extra full through hips, ample 

leg room, very 
comfortable. 
Neat and Trim. 























— a 


LegWHiz 


Flying Suits ~. Union-Alls 


' H,D.LeeMercantile Compan 
Kansas City, Mo., Trenton, N. J. 
South Bend, Ind., Salina, Kans 


Minneapolis, Minn. 
Please mail me prices and full details on s ; lif 
the Lee Whizit Flying Suit. - isco, Cali 
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descent, means being provided to turn the parachute on 
its vertical axis in either direction so as to control the 
direction of the slip. The attachment for accomplish- 
ing these results adds little to the weight or bulk of 
the folded parachute and enables the operator easily 
to glide a considerable distance in any desired direction 
and thus to avoid dangerous landings. 


No. 1,685,458, AIRCRAFT, Patented September 25, 
1928, by Leonard P. Lidback of Honolulu, Territory of 


Hawaii. 











An airship that combines the lighter-than-air craft 
principle with the heavier-than-air craft principle. The 
device employs a gas containing bag having a great 


| lifting power, and a plurality of airplane wings that 


aid in lifting the airship, and in keeping it on an even 
keel when the ship is flying through the air. 

No. 1,685,688, PARACHUTE, Patented September 25, 
1928, by Axel Raoul Thornblad of Stockholm, Sweden, 
Assignor to Aktiebolaget Fallskarm of Stockholm, 
Sweden, a Corporation. 
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The present invention has for its object to provide 
means for decreasing the vacuum arising on the upper 
side of the body portion on descending with the para- 
chute in order to insure a reliable decrease of the shock 
which arises when the parachute opens. 





Readers of Popular Aviation may secure complete 
copies of any of the above patents at the rate of twenty- 
five cents each. Remittance should be included with 
the order and sent to Popular Aviation, Ouray Building, 
805 G St., N. W., Washington, D. C. 


Please mention Popular Aviation when writing to advertisers 








—  _——a 








on 
he 


of 
ly 


on 


5, 


of 





December, 1928 


RUSGEREROCESEREEDERDEOEREDEC RRR H ERROR HERO HOOCORNEOEORES CUCEEEROREDR EERE EODROREEHREOLOREORE CECH HOREE® Cenneneeeenenenecese 


Popular Aviation 


I ndex to Advertisers 


Tenesunnsensnseveneees 


Ace tddiaten & Model 

Supply . 
Acme Airways ............... 120 
Advance Aircraft Co...38, 39 
Aero Eng. Service Co... 99 


Aero Kite Co. ................ 120 
Aero Model Co................. 131 
Aeronautica .................... 120 
Aeronautical Chamber 
of Commerce .......... 77, 80 


Aero Supply Mfg. Co...125 
Air Transport Equip- 
GUE, TRC. anccecccesseccsesice 113 
Alexander Aircraft Co. 
tal 99, 132 
All- American ‘Aircraft 
ae ee 
American Eagle Air- 


craft Corporation........ 43 
American Model Air- 
GS. Ri Sei 126 


American School of Avi- 
a, Te 
American Society for 
Promotion of Avia- 
| eae a 69, 112 
Ancient Art Metal Co...114 
Atkinson Aviation Co.....120 
Austin Co., The.............. 51 
Aviation Engineering 
School 
Aviation Financing and 


| RR OE 119 
Aviation Institute of 

t Bf Selene 49 
Aviation Service and 

Transport, Ine. .......... 68 


Aviator Goggle Co......... 106 
Barrett Airways, Inc.....107 
Beck Distributing Cor- 


poration.............. 6, 37, 120 
ae 108 
Bennett Eaglerock Sales 

CO, eae ae = 
Braley Flying _—— 
ee a eee 181 
Brownback saotar Lab- 

oratories, Inc. ............ 109 


Cessna Aircraft Co....... 57 
Chicago Salvage Stock 


ae Se 116 
Clinton Toy Company....105 
Command-Aire, Inc....... 41 
Commercial Aircraft 

a Se. Oe. 122 
Commercial Aviation 

Company, Ine. ............ 107 


Consolidated Instrument 
Co. of America, Inc... 53 
Coyne Electrical School..130 


Delta Specialty Co......... 93 

Durante & Co., A. A.....119 

Eagle Airport School 
a 120 


Fairchild Aviation Cor... 3 
Fleischmann Trans. Co..105 
Flents Products ............ 109 
Flug-Woche ................-.-- 120 
General Airplanes Cor... 54 
Goodheart & Wilcox...... 75 


Greer College .................. 86 
Guaranteed Aircraft 
meme Ts 2 108 
Heath Airplane Co......... 122 
Henley Publishing Co., 
Norman W. .......... 83, 115 
Hoit, Rose & Troster....119 
Hote] Hamilton............... 106 
Hotel Lexington ............ 111 
Hotel Roosevelt ...... ne 
Hotel Paul Revere 111 


SUSOOCODOECEREONCCOERESEODOCOEROSESEUESROE ORES ESS EEREOREEREHEEES eneeeeeeeceeses 


Hotel Piccadilly ............ 108 
Ideal Aeroplane & Sup- 

~ >  ee 103 
Irwin Aircraft Co...........106 
a 111 
Kansas City Chamber 

of Commerce .............. 
Keystone ge og + 10 
Kinnear Mfg. sin 


Laird Airpiane = E. M. 62 
Lancaster & Allwine...... 
Pe ae Eee. 108, 120 
Lee Mercantile Con 
NG 
Lincoln Airplane School 133 
Ludington a 
Flying Service, Inc.....120 
—— Airplane Motors 
PT Seek RE 10 
McGraw-Hill Book Co..,. r~ 
Mann & Benton............. 
Magosy & Buschev-....... ti 
Marr, T. . -_ 
Marshall Flying ‘School. 
Meyer, Inc., Ss 
Meyrowitz, ‘Inc., E. B... 5 
Michigan Model Air- 


plane Supply .............. 105 
Michigan State Avia- 

"fC ee 127 
Mid-West Airways Cor- 

Sea 122 
Model Aircraft Labora- 

tories ..... PALER: 106 
SESE SEAT ee 121 
Mount Carmel Mfg. Co.101 
National Aero Cor......... 123 
National Airways Sys- 

_ RR A ee eee 79 
National Aviation 

i _—— ee 
Naturaline Co. .............. 2 
Newark Airport ............ 59 
O’Brien, Clarence A....109 
Ohio Aero School........... 110 


Open Road for Boys. = 104 
Pacific Technical Uni- 
Ee 111 
Parks Air College......44, 45 
Peru Model Shop....104, ‘106 
x. > > See 107 
Porterfield seuss School 81 
Pouch, 121 
Pynchon & AGe. a 118 
Rankin System, Inc....... 89 
Robbins Flying Service..121 
Robertson Flying Serv- 
| 


ice, Inc. ....... - 16 
Ronaid ig The.......... 85 
Roth-Downs Airways.... 87 
Scintilla Magneto Co..... 71 
Shockley Flying Serv- 

EES BE 124 
Simplex Air Model Co...104 
Star Aircraft Co............. 121 
Stinson School of Avia- 

ae 95 
Strauss & Buegeleisen.. 121 
Swallow Airplane Co....... 47 
r; SC ee 121 
Taylor Bros. Aircraft....106 
Titanine, Inc..................... 97 
Travel Air Mfg. Co....... 67 


U. S. Aviation School......106 
U. S. Model Aircraft....104 


Universal Air Lines...... 65 
Van Deventer, H. R.....108 
Von Hoffman Aircraft 

RES ee 107 


Wichita Ch. Commerce.. 72 
Yancey, Capt. Lewis A...117 
Yoho & Hooker Lbr. Co.107 


That fact you want 
is here— 


If it concerns aircraft, 
motors, rigging, trouble- 
shooting, imstru- 
ments, regu la- 
tions, ai rts, 
etc., it ishere 
in ‘thisnew 
book. 























Complete 

from ss 
simple pages 
air plane ‘2 
theory 2 
to ilstrations 
airport Flexible 
design Kerntel 


practical book 
iter Gageadans 
Yet an 
contnantly sound and 
authoritative dis 
cussion of phase» 
of the comstruction, 
operation, maintenance 
and repair of planes, 
motors, instruments, 
etc 





New 











Third 

Edition 
$4.00 postpaid 
Went mechanic vor sir- 






EE = builder, isonet. you will find this 


AIRCRAFT HANDBOOK 


By Fred H. Colvin 
and Henry F. Colvin 
gh HIS new third edition has been brought fully up to date. It gives 






complete information on the operation and maintenance of the 
standard aircraft engines of the day; information that is authori 
tative because prepared in cooperation with the manufacturers 
The newest development in aircraft instruments, including the earth in- 
ductor compass, are given prominence. Official Air Regulations of the 
Department of Commerce have been included and solid information on 
the construction of airports. 


The book covers such topics as 


-adjustment of ailerons; —aluminum propellers; 
—construction of airports; —engine inspection; 
—shooting trouble on the Whit- —longitudinal stability; 
ney-Wasp engine; —valve timing on the Wright-His 
—various license requirements; pano; 
—earth inductor compass; —ttc., etc., etc. 


Read this list of chapter headings 
I. Simple Airplane Theory ; Pratt & Whitney Wasp En 
Il. Rigging the ne gine; 
II. Assembling Curtiss IN4'8; XI. The Liberty Engine; 
y | wd i> Engine: XII. The Curtiss OX Engine; 
L Trouble § Shooting for Airplane 4 pat te a Da 
engines ‘ . : ‘ 
I. Wright Whirlwind Engines; XV. Air Commerce Regulations; 
Il. The Curtiss D-12 Engine; XVI. Construction of Airports; 
X. Packard Aircraft Engines; XVII. Nomenclature for Aeronautics 


See your copy free. Mail this coupon 
Send for a copy of this book to examine for 10 days free. No ob- 
ligation to purchase—no agents—no red tape. You can keep the 
book or return it, as you wish. But be sure to gee it. Clip and 
mail the coupon now. 
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McGRAW-HILL 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 

Send me Cite and Colyin's AIRCRAFT HANDBOOK, 34 Edition, $4.00, 
for 10 days’ free examination. I agree to return the book, postpaid, in ten 
days or to remit for it then. 


Signed . —— 

Address 

Official Position 

Name of Company 

(Books sent on appre+ ai to retail purchasers in U. 8. and Canada only.) 
Pa-12-1-38 


ee 
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Learn Electricity 
yActual work-not Books® 
in 12 weeks at Coyne 


Learn to Earn$6§to$200a Week! 
Or Go In Business for 
Yourself and Make $3,500 
to $15,000 a Year 


Yes, 3 months at the Great School of Coyne, located in 
Chicago, The Electrical Center of the World, will make 
you an Electrical Expert capable of commanding big pay. 
The whole world of electricity is open to the practical 
; é ——— man = has had actual a with elec- 
; , trical apparatus. Coyne gives you a practical training on 

—'s Doing — Work on the greatest outlay of electrical apparatus of any institu- 
ower Jransmission Apparatus tionin the World, everything from door bells to power plants. 


Not a Correspondence School 


We don’t make you a mere “paper” electrician, We train 
you by practice on our mammoth outlay of actual equip- 
ment. We train you in house-wiring by having you do it 
exactly as it is done outside—not just by reading about 
it. The same applies to armature winding, power plant 
operating, motor installations, automotive work and hun- 
dreds of other electrical jobs. That’s why we can train you 
to become a Master Electrical Expert. 


Learn by Doing—Not by Books 


’ 7, 'y y ’ 
eG Connt an: aa The Coyne practical course is not books, or useless theory. 
“Pas : We train you to work with your head and hands on the 
= - same kind of electrical apparatus as you will find “out in 
the field.” Age, lack of experience or education is no draw- 
back. Our students range from 16 to 60 years of age. 
Coyne gives you Free a Life Scholarship which enables 
you to stay as long as you want without extra charge or 
return later for more practice, and assists you to a position 
after graduation. We also include Free a course in radio. 


EARN WHILE YOU LEARN! 
“i i. We help students to jobs to e ood t of their livi 
Students Practicing House-Wiring ’ pon Poem while sichehar cod nt mrp Fivfetime te mints ad 
In Skeleton Houses service after graduation. 


Send For Free Book FILL IN~MAIL TODAY 


r 
H. C. LEWIS, President 
Coyne Electrical School 
500 S. Paulina Street, Dept. 98-48, Chicago 


a 





Send for the Big Free Book which shows the Great 
School of Coyne and a great part of our massive electrical equip- 
ment. You will be convinced that the only place to get a 
practical electrical training is in the Great School of Coyne. 


COYN ELECTRICAL SCHOOL 
| H. C. LEWIS, President 
500 S. Paulina St., Dept. 98-48, Chicago, Ill. , las 


Please mention Popular Aviation when writing to advertisers 


Dear Sir: Please send me free your big catalog and full 
particulars of your special offer. 


Name... 
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Silver Ace Models 


CONVERTIBLE 
Monoplane 
Biplane 

Seaplane 


- 
—_ 
- 


TECTERGUTUGRGUEEELS 


TELELLLL 


Cabin type 


i Biplane-Seaplane 


The Pecdoet Xmas Gift 


The vast superiority of SILVER ACE MODELS is due to the fact that they, like the 
big planes today, represent a great advance in expert engineering. 


TLL 


Their beauty will thrill you and they have the Design, Power and very Light Weight 
to outfly any scale model you ever owned. 


- 


Yet SILVER ACES are simple to construct, and amazingly strong for their feather 
weight. The-30 inch wing span monoplane weighs only 334 ounces. Its silk covered de- 
mountable wings, semiflexible propeller and landing gear resist shock. 


You can build a cabin monoplane of the Ryan-Stinson Fairchild type, or of the Spirit of 
St. Louis as you prefer, with a day or two of fascinating work. Add an extra pair of wings 
or SILVER ACE pontoons and you can still fly your model over snow and ice, for it is 
waterproof. 

Sold Ready-To-Fly, Partiy Assembled or Knocked Down. Spend your money wisely 
and buy a SILVER ACE from one of the hundreds of best stores which carry them. If 
your dealer does not sell them, remit to us with 50c extra for shipping. 


Prices 
Specify Spirit of St. Louis or Cabin Type 


Ready-To-Fly Moncplane ....... ..$12.50 Extra Pair of Wings 

Partly Assembled 9.00 . £ 2... ee ; 
Knocked Down ....................---- . 8.00 Catalogue 

Contest Kit ro 


Cc. O. D. ORDERS NOT ACCEPTED 


The Aero Model Company 


329 Plymouth Court 
Chicago 
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MITTEE, 
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MULTIPLE FEATURES 


THE response to the throttle—the quick takeoff—the life—the movement—the 
control at all speeds—the spirit—the color—the things you have always wished 
for in an airplane—all combined with safety and good looks * * * THAT is 
EAGLEROCK! * * * It possesses style—detail—finish—and the ability to 
stand up, day after day * * * EAGLEROCK is the standard of comparison 


in its class. 


When you buy an EAGLEROCK 
equipped with a Whirlwind J-4 or J-5, 
Hisso “A” or “E” or Curtiss O-X5 or 
OXX-6 you buy a ship built under 
U. S. Department of Commerce In- 
spection and CERTIFIED. It is 
priced at $2250 on factory field less 
power plant and propeller. Certain 
motors require center section tank and 
wobble pump as extras. 


Dept. 419, Alexander Industries, Inc. 
COLORADO SPRINGS, COLORADO 





OLSON 


EAGLEROCK 














